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SPECTRUM GAMES, FREEPOST MANCHESTER : M3 8BB } 

Please rush me a copy of — 
Any ZX Spectrum Any VIC 20 

Monster Muncher 
Rocket Command | SPE o 
Road Frog SAVE ON THREE - 
Cosmic Intruders SAVE £3.00 ON ANY 
Frenzy THREE GAMES - 
Caterpilla PAY ONLY £13.50 


Penetrator 


I enclose cheque/P.O. for £ 
or please debit my Access Card No. 


NAME = = 
POU oa as 


FREEPOST NO STAMP NECESSARY 


Hs SCORE 
Cee 


Cover photograph by Stephen Oliver. 


JULY 1983 


40 EDITORIAL AND YOUR LETTERS: Merging on the Vic; and getting hooked on 


keyboards. Why you can’t run BBC programs on a Sinclair. 


4 NEWS: £70 Laser colour computer; new Tandy micro; Hitachi microfloppy drives for 


BBC Micro; 96K Lynx. 


45 COMPUTER CLUB: Paul Bond touches down at Biggin Hill to meet the North Kent 


Amateur Computer Club. 


48 FIRST BYTES: This month your introduction to computing tells you what arrays are, 


how to save space and what high resolution really is. 


5 y] SHARP MZ-700: Exclusive review of the 64K micro which has almost everything, 


including a built-in printer and cassette, except a resident Basic. 


58 AQUARIUS: Glorified games machine or new generation computer? We find out whether 


Mattel’s 2K Aquarius is more than a toy. 


62 SPECTRUM SOFTWARE: Meirion Jones discovers that there is more to life than just 


saving Earth from the Martians and climbing Everest. 


70 CHOOSING A WORD PROCESSOR: Make the most of your micro with Bill 


Bennett’s guide to word processors. 


76 WRITING A WORD PROCESSOR: John Dawson tells how he wrote Author — the 


Oric program which allows you to send out personalised letters by the score. 


80 SPECTRUM 3D ROTATOR: Three-dimensional images take a turn for the better with 


the machine-code program for the Spectrum. 


8 ZX-81 SPACE INVADERS: A new wave of Space Invaders for 16K punks from 


machine-code crazed Chris Mortimer. 


8 DRAGON FROGGER: Why did the Dragon cross the road? If you still do not know the 


answer try Tony Eccles’ happy hopper. 


4 BBC STAR TREK: Space may be the final frontier but you will have no problems fitting 


this compact game into your BBC model A or B. 


g VIC LADDERS: Five hairy monsters are the least of your problems as you dodge the © 


barrels in Martin Lightfoot’s game. 


1 0 1 ACE MUSIC: Richard White and the Acettes give you a jingle jangle morning with the 


Fab Forth. 


1 06 SPECTRUM STAR WARS: The Jedi return but whatever happened to the walking 


machines that helped the Empire strike back? 


1 09 ATARI SCREEN MIXTURES: Chris Lam shows you how to break all the rules 
about which modes you can throw onto the screen at the same time. 


1 1 4 VIC MULTI SCREEN: Switch from one screen to another to add excitement to your 
games with these Vic routines. 


1 2 1 ORIC SNAKE: Enter Gavin Rummery’s Oric game and you will be twisting, twisting, 
twisting the night away. 
1 22 FOOD FOR THE DRAGON: Multi- 1 2 BBC PIXEL PLOTTER: Making 
coloured character food. life easy for yourself in Mode 7. 


1 32 ZX-81 GT COMPILER: David Threlfall’s compiler could make ig Basic programs 
run up to 60 times faster. 


1 39 ZX-81 FAST BASIC: Speed up your 1 43 6502 MACHINE CODE: Darryl 
fast mode without losing the picture. Mattocks’ guide to assembly code. 
1 49 RESPONSE FRAME: Tim Hartnell 1 81 COMPETITION CORNER: More 
answers your computing queries. puzzles and the Texas winner. 


1 53 SOFTWARE FILE: 10 program-packed pages full of games and tips for the Oric, 
Lynx, Commodore 64, Atom, ZX-81, BBC, Vic-20, Dragon and Spectrum. 


WIN AN ACORN ELECTRON: cose pies Sona 39 
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JUST A FEW OF THE THINGS YOU'LL FIND AT 
YOUR CO/PUTERS FOR ALL DEALER 


«REINER cS ap a I re ge HE 


Your local COMPUTERS Stationery or sealing wax... as 
FOR ALL dealer offers youan others do! 
incredible choice of personal He’s there to look after your 
computing hardware, interests whether you're 
software, peripherals and buying or just browsing. So 
printers of all shapes sizes and why not call today at your local 
prices! dealer’? He can help you find 
But aCOMPUTERS FOR ALL your way through the 
dealer will also give you much, computer jungle. 


much more than most STOP PRESS PRICES 


computer shops. [couscous 
For instance: you'll get LASER 200 COMPUTER _ 269.85 


£169.95 with FREE SOFTWARE 


good, sound advice and SBS worry ES 
professional service. You'll alSO |~pracon32 £175.00 


ATARI 400 £149.99 inc. Programming Pack! 
£139.95 inc. Tape Recorder, BASIC 
2 i + cassette games! 
COMMODORE 64 £343.85 
ZX SPECTRUM 16K £99.95; 48K £129.95 
BBC MICRO (A) £299.00 (B) £399.00 
SEIKOSHA GP 100A PRINTER £247.25 
EPSON FX80 PRINTER £460.00 
EPSON RX80 PRINTER £343.85 


be able to talk to someone 
that knows a lot about 
computing. Quite frankly, a 
COMPUTERS FOR ALL dealer is 
dedicated to computers. He 
won't try to sell you things like 


PLUS DISC DRIVES, JOYSTICKS, CASSETTE RECORDERS, 


cameras or cosmetics, SOFTWARE ALL AT LOWEST PRICES! | 


The shops where people matter: HANTS LEICS SHETLANDS S.WALES WEST MIDLANDS 
MICROVIDEOSTUDIOSLTD. DIMENSION TOMORROW'S WORLD DANEVANS(BARRY)LTD.  CALISTOCOMPUTERS LTD. 
‘17 Turks Street, Alton. 0420 27-29 High Street, Leicester Esplanade, Lerwick, ZE10LL. 81 Holton Road, Barry, South 119John Bright Street, 
JADE COMPUTERS A&O COMPUTERS 82055 053357479 0595 2145 Glamorgan. 0446 734242 Birmingham B1 1BE. 021-632 
Coombend, Radstock, Bath Pah sag ae HERTS LONDON SUFFOLK MORRISTON COMPUTER mo 
0761 32570 cade. Fore Street, Exeter YDEH MPUTERS BECCLESCOMPUTERS = CENTRE SAKE 
MERCATOR COMPUTER 039277117 purists Road rea ont ve Bhan 5 The Ridings. Worlingham, 37 Clase Road. Morriston 2 EartedonrAve. Nor 
ice RE BITS A BYTES comoe, Nn Stevenage.043853808 London SE9. 01-859 7505 Beccles. 0502715061 Swansea SA6 8DS. 0792 = yc dea 
3 Whiteiadies Road, Clifton ore Street, Ilfr | KELLY’ MPUTERMARKET 7 ( 
Bristol 0272 731079 Devon EX349U0.0271 62001. THe Caner Grane oe baa SURREY snes STEVES COMPUTER CO. LTD. WORCESTERSHIRE 
MOBILE MICROS COMPUTERSYSTEMS id Hatfield. Sydenham, London SE264QY — gHighStreet. Horley 02034 —-CastleArcade, Cardiff, South OEATH VALLEY COMPUTERS 
2Castle Street, Thornbury, (TORBAY) 0707265551 01-699 4399/6202 207 Morey 02904 Glamorgan.022241905 P.O. Box 54, Worcester WR2 
Brestol 0454 416389 ns rho THEROYSTONMICROCENTRE MIDDLESEX COMPUTASOLVE TYNE & WEAR as wie 
BERKSHIRE RYSTAL COMPUTERS 1 John Street, Royston SCREENS MICROCOMPUTERS 8 Central Parade. St Marks Hill, THECOMPUSHOP ns UTER Ci 
KENNETH WARD COMPUTERS CRYSTAL COMPUTERS 763 42622 6 Main Avenue. Moor Park Surbiton, 01-3905135 10Newgate Centre, Newcastle Crown Court Yard, Bridge St 
Verve House. London Road ZUR okcn SHOR. jonny KENT Northwood. 09274 20664 upon-Tyne NE 5RE. 0632 Evesham. 0386 48635 
Sunningdale. 0990 25025 0803 22699 4 Lacks SUSSEX 518673 YORKSHIRE 
InTENgCaNe SYNTAX LTD APHROS SOFTWARE CO. TWILLSTAR COMPUTERS THECOMPUTERCENTRE ©9073 
CHANNELISLANDS —pidnuirct Grenoten. Tavistock. 83 Canterbury Road, Westbrook, 17 Regina Road, Southal (BMS) LTD. WARWICKSHIRE COM-TEC 
MEGALTD. 0822 2392 Margate. 0843 23627 01-5745271 374& 37 Robertson Street.  IMPULSEMICROSYSTEMS —8Easigate, Barnsley, South 
~ Aniey Street, St. Helier DORSET MEDWAY COMPUTERS N. IRELAND Hastings, East Sussex.0424 LTD. Yorkshire. 0226 46972 
Jersey 0534 72263 141 New Road, Chatham D.V. MARTINLTD. 439190 6 Central Chambers, Cooks 
DENSHAMCOMPUTERS LV. ley. Wood Steel. Skatiord- 
CHESHIRE 329 Ashley Road, Parkstone, os4826080 13 Bnge Street, Beltast ley, Wood Street, Stratiord 
THECOMPUTERCENTRE —pooje pena asl oa BT1 1LT 0232226434 Upon-Avon. 0789295819 
G2 Crestegale Mentill eaeey {286m Boas Beveyieal” —_NORTHAMPTONSHIRE 
CORNWALL AKHTERINSTRUMENTS — THEDATASTORE LEISURETIME ; 
COMPUTAVISION Unit 19, Arlinghyde Estates. — 43 Shepperton Road, Petts 13 The Friary. Grosvenor 
4N....e1 Street, St, Austell South Road. Harlow Wood. 0689 26698 Centre, Northampton. 0604 
0726 5900 0279412639 LANCS 36726 
pg sehen COMPUTERS COMPUTERSFORALL = pcg OXFORDSHIRE 
8St Ge i 72 North Street, Romford a oaeay on Nos4 SCIENCE STUDIO 
Famain TRI SDH.0826 9708752862 SoFRaiay Road. Darwen 0254 71 e Clarendon, Oxlord OX: 
Sas 4MAT COMPUTING er Obea58022 
67 Friargate, Preston 
THE HOME COMPUTER CENTRE 


40 King Street, Blackburn 
0254671316 


Fun Games Programmes I Paintin 


BBC £9 95 BEC £95 BEC £9 95 


NOW BBC SOFTWARE 
IS EASILY AVAILABLE AT 
W.H.SMITH. 


When it comes to software for the BBC Micro, 
there’s no question who’s right up your street. W. H. Smith. 


Our range of software, from the leading software 
houses* already covers some 40 programs. And it’s growing fast. 


*Acormsoft, BBC, Bug-Byte, Computer Concepts, Micropower Superior Software, Quicksilva, A&F. 


Tree of Knowledge . Music Processor Number Balance 


Acornsoft £99 § Quicksilva | 4.95 Acornsoft £11.90 
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THE W. H.SMITH SPECTRUM TOP TEN 


Chosen from our vast range of software for the Sinclair Spectrum 
with particular reference to presentation, challenge,excitement — 


and value for money. 

Title Producer KRAM Price 
Vu-File Sinclair 16 £8.95 

The Hobbit Sinclair 48 £14.95 

FlightSimulation — Sinclair 48 £7.95 

Vu-3D Sinclair 48 £9.95 

Hungry Horace Sinclair 16 £5.95 

Horace Goes Skiing Sinclair 16 £5.95 

Chess Sinclair 48 £7.95 

Jet Pac Ultimate 16 £5.50 
Penetrator Melbourne House 48 £6.95 

Sentinel Abacus 16 £4.95 

COMMODORE 64 


Larger branches of W.H. Smith now also stock the Commodore 64 
together with a wide range of the latest software. 


WHSMITH @ 


BN RES Prices correct at the time of going to press, Subject to availability. Atselected branches only. 
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OGG MICRO 
Model £325.00 
Model A (32K) £349.00 
Model B £399.00 
Memory Upgrade £25.00 
Full Upgrade £75.00 
Joysticks (pair) £13.00 
Single Disk Drive £265.00 
Disk Interface (fitted) £119.00 
14inch Colour Monitor £309.00 
20 inch Colour Monitor £343.85 
ACORNSOFT PROGRAMS (phone for availability) 
ACORN ATOM 
MICRO POWER COLOUR BOARD £31.60 
Single Disk Drive (incl. FREE buffer kit) £343.85 
ATOMCALC ROM ™ £39.10 
WORK PROCESSOR ROM £29.90 
FLOATING POINT ROM £23.00 
ROM Selector Board £22.40 
Additional BASIC ROM £16.60 
Programmer's TOOLBOX £20.10 
SUPER TOOLBOX £16.60 
M/C CODE MONITOR/DISASSEMBLER £16.60 
PRINTERS 
EPSON FX-80 £459.00 
EPSON RX-80 £342.00 
: SEIKOSHA GP 100A £239.00 
' Printer Leads (BBC/ATOM/DRAGON) £15.50 
* BOOKS 
Ss PAC I O U S SHOWROO M Assembly Language Programming for the BBC Micro £8.95 
OPEN MON. to SAT. BBC Micro — Instant Machine Code £7.95 
% BBC Micro Revealed £7.95 
FRIENDLY AND HELPFUL STAFF Basic Programming on the BBC Micro £5.96 
*EXPERT ASSISTAN CE Let Your BBC Micro Teach You to Program £6.45 
NEC ‘30 Hour BASIC’ £5.95 
ALWAYS 0) N HAN D Practical Programs for the BBC Micro and Acorn Atom £5.95 
*GOOD RANGE OF COMPUTER BOO KS Getting Acquainted with your Acorn Atom £6.45 
* 39 Tested Programs for the Acorn Atom £6.45 
AFTER SALES TECHNICAL palo pigeon pee 


BACK-UP and SUPPORT 
The Colourful 


DRAGON 32 


THE FAMILY COMPUTER TO FIRE 


YOUR IMAGINATION 
KEY FEATURES f 
**32K RAM as Standard, Expandable to 64K § 
**Display: 
9 colours available. 
5 different resolutions from 16 x 32 
to 256 x 192. 
**Extended MICROSOFT Colour Basic 
as Standard. 
Advanced graphics commands. 
Advanced Sound 
Full Editing—insert, delete, amend. 
**Professional Typewriter Keyboard 
**FREE 160 page ‘BASIC’ training manual. 
**Connections for Joysticks, Printer, 
Cartridges and Cassette. 


Dragon Selection 1 


NOW % 199 50 inc. CARTRIDGES re Selection 2 
a Chess Berser west : 
ONLY VAT. Shoat Attack Relrotiest Graphic Animator 
Meteoroids eae 
MICRO POWER LTD. Carriage FREE on £2485 an ea ai Black Sanctum 


Dragon Mountain 


nent 
CHAPEL ALLERTON, ore rire a 


AMBOVBOWMHOOCROBOUBGBPROOR AM 


ROGRAMBOUVTBGOBMHOROBOUG 
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SPELLING TEST 


This programme is designed to 
give a standard oral spelling test, 
using the sound track of the tape- 
recorder, to dictate either single 
words or words and_sample 
sentences. The sesponses are then 
typed using the Keyboard, which 
will subsequently be: displayed on 
the screen and, if required, can be 
kept as a permanent record using a 
printer. 


WORD DRILL 

This programme is designed to 
give a multiple choice vocabulary 
quiz. Words and their definitions 
are entered into the programme 
using the keyboard or from a 
previously prepared tape file. The 
computer will then display 
randomly selected definitions with 
a choice of eight words. The 
correct word must be chosen 
before the preset timer reaches 
zero. This programme could be 
used for words and definitions, a 
geographical quiz, chemical 
formulae, etc. 


DRAGON 32 OWNERS 


Fao MICRODEAL 


The Producers of TELEWRITER 


MATHS DRILL 
This programme is designed to 
help children practise addition, sub 
traction, multiplication and division. 
@ Programmed for up to 6 students 
@ Answers are written as on paper 
® Division can be written showing 
“remainder” 
®@ Ten different skill levels 
® “Smiley” face and graphics used 
as rewards 
@ Skill levels adjust to ability 
® Problems timed 
®@ Correct answers are displayed if 
error made 
@ Full report at end of test 


ESTIMATE 

This programme is designed to 
help children practice their mental 
arithmetic. A selection of addition, 
subtraction, multiplication and 
division is given. 


@ Programmed for up to 5 students. 


®@ Five skill levels 

@ Time taken to answer is recorded 

® Correct answers are displayed if 
error made 

® Full report at end of test 


AN INSTRUCTION MANUAL IS 
INCLUDED IN THIS PACKAGE 
SUITABLE FOR CHILDREN 


AGED FIVE toADULT 


Tele-Tutor costs £25 on cassette and is 


AVAILABLE FROM DRAGON 32 
DEALERS NATIONWIDE ox oirect rom: 


MICRODEAL 


14 TRURO ROAD, ST. AUSTELL, 
CORNWALL, PL25 5JE. TEL: 0726-67676. 


ALONG WITH OUR PRESENT 


RANGE OF SOFTWARE: 
ALCATRAZ........csccesseerenerasnneens £8.00 
BACKGAMMON.........0sceee0 £8.00 
COSMIC ZAP rcesscneicantennccuning £8.00 
DEFENSE os iocssccct acc sccssperssenraaeser £8.00 
DRAGON INVADERG............... £8.00 
BG BPE oss pscreseernnccsnornnecsananics £8.00 
FLIPPER oacccisscciccscnscoecncnestaonssans £8.00 
GALACTIC AMBUSH................ £8.00 
INVADERS REVENGE..............£8.00 
JERUSALEM ADVENTURE 2...£8.00 
KATERPILLAR ATTACK........... £8.00 
MANSION ADVENTURE 1........£8.00 
PHANTOM SLAYER... £8.00 
PLANET INVASION..........sc00 £8.00 
PROGRAM PACK 1............ sevveee£ 8,00 
PROGRAM PACK 2...........-.000+ £8.00 
PROGRAM PACK 3........ccsccree £8.00 
PROGRAM PACK 4..............-0.4. £8.00 
PROGRAM PACK.6..........:0000+ £8.00 
RACER BALL...........csessesssrenrsans £8.00 
SCAR FMAN sscenesecsvinscavecscrnnivs £8.00 
SPACE MONOPOLY.................. £8.00 
SPACE WAR......oscscsccsessassessseasas £8.00 
ee £8.00 
TALKING ANDROID ATTACK..£8.00 
ERD PLINER socncoastacecbamieintonentinaiing £8.00 
WILLIAMSBURG 

ADVENTURE 3............000 £8.00 
ULTIMATE ADVENTURE 4.......£8.00 
TELE-WRITER 

WORD PROCESSOR......£49.95 
UT OB ia cststcninssnannanesuses £25.00 

HARDWARE 
JOYSTICKS pair......£19.95 
LIGHT PEN WITH - 
PROGRAMS 
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Available for the 48K Speifigm £9. 


JABBERWOCKY give you the chance to become a secret JABBERWOCKY SOFTWARE 


agent! Can you reach London with the secret plans before the 


KGB reach you? 610 WASHWOOD HEATH ROAD, 


This adventure game with Arcade Action features single key 

commands for fast, real-time excitement! Written entirely in 

machine code for the 48K Spectrum! BIRMINGHAM Bs 2HG. 

WILL YOUR AIRLINER REACH ITS DESTINATION? Access or Barclaycard Orders Ring 

CAN YOU OUT-SHOOT THE ENEMY? 

WILL YOU EVEN FIND THE GUN? I enamel as sm se Se Acetic Paresh seer ts asi 


WHO IS MRS. BORGIA? | | inclose cheque/P.O. payable to Jabberwocky total £..0.......cccceee 
cccess/ Barclaycard 


Address... 


Send to Jabberwocky Software 610 Wash Wood Heath Road Birmingham B8 2HG 


! 

\ 
WANTED — MACHINE CODE PROGRAMS — EXCELLENT ROYALTIES PAID . 
x JABBERWOCKY 


UNEXPANDED 
vic 20 


gare RCEPTOR 


s FT WARE 


LL AXZILNTS 
SUITABLE FOR THE UNEXPANDED VIC 20 
WRITTEN IM MACHINE CODE 


VIC 20 


ous 


5 
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GALAXZIONS ~ MACHINE CODE 


This is the most amazing alien game 
ever seen on the VIC 20. Galaxzions 
swarming in attack formation to 
destroy your planet. The nearest 
program to the real arcade game 

for the unexpanded VIC 20 


cE TOO 
NOW ONLY £5.00 


INTERCEPTOR 


2 sosaiW 
20id35e31NI 


0 9 


VIZVLNVA 


FANTAZIA — MACHINE CODE 
Star Wars was never like this, you 
are being invaded by the ultimate 
Alien force to create a most enter- 
taining game of Fantazia. The 
enemy are coming in from all 
angles in some of the most amaz- 
ing formations, The end of civil- 
isation is near and the only way 
out is in your hands. May the fear 
be in youl! Hi-Res colour graphics 


«+£6.00 


NTERCEPTOR 
sz TWARE 


s ouslW 


soiaaauainl 


[NTERCEPTOR 
Sortware 


Vic 20 


FROG 


‘SUITABLE FOR THE UNEXPANDED VIC 20 


An amazing version of Frogger in 
the unexpanded VIC 20. With 
diving turtles and plenty of vehicles 
to run you down, Fast action and 
high resolution graphics, Joystix or 
Keyboard control. 


- see £4.00 


CRAZY KONG — MACHINE CODE 
Kong has stolen Mario's girlfriend and 
taken her to the top of his steel fort- 
ress, You must guide Mario first across 
the ‘Easy Elevator’ and over the cust- 
ard pies onto the fortress. Up the 
ladders to your loved one, however, 
be careful not to be killed in the 
process by the barrels which Kong 
hurls down the structure. Includes 
some of the best graphics ever seen 

on the VIC 20 


we £6.00 


STAR TREK — CBM 64 24K 

Your mission is to clean up the 
universe from the rebels which in- 
habit the planets, Warp from galaxy 
to galaxy in an attempt to complete 
your aim. Uses sprite graphics and 
contains full documentation for the 
beginner. Bravely go where no man 


has gone before! 


«£7.00 


NEW !! 


PANIC 64 


STOP PRESS 
FROGGER 64 NOW READY 
M/CODE + SPRITES 


ONLY £7.00 


VIC 20 SOFTWARE FROM | 


7 


NTERCEPTOR 
Micros gman 7 


VIC 20 


ALIEN ATTACK 


JNTERCEPTOR 


pNTeRcePToR 
s* TWARE 


s* TWARE 


VIC 20 


soulW 


yo.gazuainl 


5.0" oW 
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DIC AESCUE 


SUITABLE FOR THE UNEX@ANDED VIC 70 
WHITTEN IN MACHINE CODE 


TASLE FOR THE UNEXPANDED VIC 20 
-: == 


WOVLIV NANIV “ 
4nJ53¥ J 


ALIENATTACK—MACHINECODE 
Ou are under attack from an immen- 

se force, This program has various 

wavs for you to battle against, 

giving an extra-terrestrial experience 

for any adventurous human being 


«£6.00 


Yic RESCUE — MACHINE CODE 
Your planet is under attack by a 
fourth dimension and your only 
escape is by lunar pod to the 
mother ship. However you must 
first dodge your way through the 
Astroid belt and onto the landing 
pad before returning home, Key- 
board or Joysticks control, high 
resolution colour graphics 


«£5.00 


= 


PUCKMAN — MACHINE CODE 
The old favourite back again. 
Joysticks or Keyboard control. 
Fast action, High resolution 
colour graphics on the unexpan- 
ded VIC 20 


we £6.00 


MACHINE CODE 


SUITABLE FOR THE UNEXPANDED VIC 20 


PENNY SLOT 

This program is designed around a 
penny slot machine and gives true 
to life animated action. 

Try your luck to win a fortune. 
For VIC 20. With hold and nudge 


features for only 


+£4.50 


TRADE ENQUIRIES WELCOME 
Tel: (07356) 71145 


Mr_ Mrs, Miss ve! Tae ee) es es Bees ee Le Pe 


Address Se ae ae tan Cs Bs Cn eC Ee Se es BOS Se OU 
| 
LO 
[TF Ssianziona Vie 20-500] 
| Feary Kore viewed 6.00 | +d 
po Frag Vic 20 ze 
fe Alien Attack Vic 20 — £5.00 i | 
fe Fantazia Vic 20 £6.00 [. | 
Puckman Vic 20 £6.00 et | 
——s Panic CBM 64 £7.00 [ | 
Star Trek CBM 64 £7.00 [ | 
=== Penny Slot Vic 20 £4.50 ; le | 
Pd Vic Rescue vic2o CT 5. 
————— a ee 


Interceptor Micro's. Lindon House, 
The Green, Tadley, Hants 


ee 


Interceptor Micro’s Lindon House, The Green, Tadley, Hants. 


WANTED ONE FULL TIME 
MACHINE CODE PROGRAMMER 6502 or 280 
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YOU KNOW THAT: QUICKSILVA 


YOU KNOW THAT: QUICKSILVA 


YOU ALSO KNOW THAT: QUICKSILVA 


put! 


DID wit KNOW THAT: QUICKSILM \ 


RING 001-572-1911 
AND ASK ABOUT 
THEIR SPECIAL 

Q.S. 48 HOUR 
DELIVERY! 


UMPUTER SHOPS 


| SOFTWARE SELLS ITSELF! 


NOW HAS A HUGE RANGE OF 

37 TOP-SELLING PROGRAMS, FOR THE 
ZX-SPECTRUM, VIC-20, BBC, DRAGON-32 
ATARI-400/800 & ZX-81. 


GIVES ITS DEALERS CONSTANT, 
COLOURFUL ADVERTISING SALES 
SUPPORT IN A WIDE RANGE OF POPULAR 
‘COMPUTER MAGAZINES [AND, CAN 
ACTUALLY SUPPLY THE PROGRAMS 
ADVERTISED)}} 


. IS NOW DISTRIBUTED IN THE U.K. BY 


RING 01-572-1911 
RING 01-572-1911 AND ASK ABOUT 
AND ASK ABOUT THEIR SPECIAL 


THEIR ATTRACTIVE EMERGENCY 
DISCOUNTS | DEALER SUPPLY 
LINE 


—— 


OIL 
WELL 


ENDS 
WELL 


Dallas. The task of oil exploration and 
exploitation in Texas is no game. You'll have 
to decide how much you'll sell the stuff for - 
where to find it - how to get to it and where 

to pump it 
That's just for starters. 

Can you take over the Euing Empire or will 
you be taken over in the attempt? 
We've warned you ~ but then we think you're 
just about ready for it 


Other titles in the range include Airline, 
Autochef, Print Shop and Farmer. 
Prices: ZX81 and Spectrum 16K £5 
Spectrum 48K £6 
Available from W.H. Smith and all 
good computer shops or Dept S6 
Cases Computer Simulations 
14 Langton Way London SE3 7TL 


Spectrum 48K 


DALLAS 


Dallas Airline 
for — 


= SOFTWARE 


& Strategic Games. They're no pushover. 
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MIRGUSDEN 


COSMIC RAIDERS (16K) £5,95 


You — the only remaining pilot of the "Earth 
Defence Fleet" —- have the daunting task of 
defending the Earth from attack by alien beings 
that have already set up a base of their own on earth. 
* Radar Scanner display in hi-res * 
* Full colour and sound effects * 
* Fram the author of Spectrum ‘Scramble!’ * 
* 100% machine code * 


SPACE ZOMBIES (16K) £5,95 


ormatior 


jame oe 
* full sereen hi-res graphics * 
"1 of 2 players " Joystick aption * 
*full sound and colour * 


*Three playing speeds * 


MINES OF SATURN and (16K) Text Adventure 
RETURN TO EARTH £5,95 
Mines of Satur While piloting a routine orbit of 
Saturn, you sfe caught up in a radiation starm 
which forces you into the giant planet's rings. Your 
energy tained, you make a forced landing oan 
the planet's surface. Luckily you crashed near an 
abendened mining base and you set aff in search of 
some di-lithium crystals to refuel your stranded 
space ship. Can you do it? 
Return to Earth Having escaped from your previous 
dilemmas, you reach Earth Station 1, but fail 
radio contact. You effect a safe if 


nanual ducking. On entry you find it 


the contral recom destroyed. You must 


c station and find some way to slert Earth 
your predicament, but oS@ware, many of the 
foams are identical, there is extensive darmage, and 


signs of alien intruders. 


(48K) MAD MARTHA {6,95 


Poor little Henry is the hen-pecked hero of this 
One night he can take no more. He 

his wife's purse, sneaks out 

careful not te wake the 

ec for the bright 

lights ‘to have ne fun. Tre . out of 


Henry 
d with the housekeeping she out afte 
xe. Gue what 


That's right, y 


Access or Visa Card holders 
please telephone (0344) 27317 (9am-6pm) 


Please add 40p per order for post & packing . 


e Zambies 


Mad Martha 


MIKROGEN, Dept SP, 24 Agar Crescent, Bracknell, Berkshire, RG12 2BK 


Just two of Softek’s amazing 
oan e of software for the 


each including VAT and perpetual 
guarantee; 16K or 48K Spectrum. 


SOFTEK SOFTWARE 329 CROXTED ROAD LONDON SE24 


pectrum. 


Look out for them now i 
W.H. Smith, and such stores 

as John Menzies, Boots, Currys, 
and other fine softsellers 
throughout the world. 


Dealer enquiries: contact Tim Langdell 


F 


MEMOTECH 


The Complete Ban 


Fifteen months ago Memotech developed the first 64K Memopak, designed to maximise the capabilities of the Sinclair 
ZX81. Since then, using the ZX81 as a starting point, we’ve gone on to produce a comprehensive range of Memopaks, 
adding 16K and 32K memory expansions, utilities packages comprising a Word Processor, Z80 Assembler and 
Spreadsheet Analysis, plus Communication Interfaces, High Resolution Graphics and a professional quality Keyboard. 


To complete our range of ZX81 add-ons, we are now introducing the MEMOPAK RS232 Serial Interface. 


: 

: 

| RS232 Interface Memotext 

) The RS232 is an all-purpose interface Text is first arranged in 32 character 

: which allows the ZX81 not only to lines for the screen with comprehensive 

output to suitable serial printers, but editing facilities. On output the user 

! can link up with numerous types of simply chooses the line length required 
peripheral or even other processors. for printing and the system does the 
The Interface has two main modes of rest. Used with the Memopak 
operation: BASIC mode allows you to Centronics Interface, the Word 
use the range of functions supplied in Processor makes available printout with 
the RS232 EPROM within an ordinary 80 character lines, upper and lower case 
‘BASIC program, and TERMINAL and single and double size characters. 

mode allows you to use your ZX81 as a : 

terminal to another processor. £29.90 inc. VAT 

The EPROM functions offered permit 

: the user to send, receive and convert Me mopak 

bytes between ZX81 code and ASCII, 

as well as check the status of numerous Memory 
control flags. Received or transmitted Extensions 


data can appear simultaneously on the 
screen, and received data may be 
printed simultaneously. 


For those just setting 
out on the road to real 
computing, these packs 


£39.95 inc. VAT transform the ZX81 from 
. a toy to a powerful computer. 

Memopak Centronics Data storage, extended program- 
I IF ming and complex displays all become 
feasible. Further details available on request. 
The BASIC commands LPRINT, 
any CENTRONICS type printer. All 64K Memopak £49.95 Prices inclusive of VAT 
ASCII characters are generated and MEMOPAKS ARE AVAILABLE AT MAIN 
translation takes place automatically BRANCHES OF WH SMITH and JOHN MENZIES 
within the pack. Reverse capitals give 
lower case. Additional facilities allow Z80 Assembler 
high resolution printing. The. Assembler allows 
£24 95 ; you first to code and 

* inc, VAT edit a source program in 

the Z80 language, and 

Memopak HRG then assemble it into Memotech Keyboard 
This pack breaks down the constraints machine code. You can The Memotech plug-in Keyboard plus buffer pack takes the 
imposed by operating at the ZX81 Gow Wwrite:fiedbleaud effort out of data entry for 2X81 users. The Keyboard has a 
character level and allows high economic programs. light professional touch and is housed in an elegant 
definition displays to be generated. All The Editor mode aluminium case. The simple plug-in system means that you 
248 x 192 individual pixels can be allows you to code are not obliged to open up your ZX81, use a soldering iron or 
controlled using simple commands, and directly in the right invalidate your ZX81 warranty. 
the built in software enables the user to format, manipulate Keyboard Buffer Pak 
work interactively at the dot, line, individual lines and The Buffer Pak performs:a ‘‘housekeeping”’ function for the 
character, block and page levels. control the exact placing Keyboard, interfacing directly with the port of your ZX81. 
£29 95 inc. VAT of source and machine 

- ue code. Routines may be £34.95 inc. VAT 
M 1 merged or listed (even 

emocaic to a commercial printer 

The screen display behaves as a using our Centronics 
‘window’ on a large sheet of paper on Interface). The 
which a table of numbers is laid out. assembler mode handles 
The maximum size of the table is all standard Z80 
determined by the memory capacity, mnemonics, numbers in 
and with a Memopak 64K a table of up hex or decimal, 
to 7000 numbers with up to 250 rows or comments and user- 
99 columns can be specified. selected labels. 


£29.90 inc. VAT £29.90 inc. VAT 


All Prices are inclusive of VAT, postage and packing. 


To Order: Send your Name, Address, Memopaks required, plus a Cheque/Postal Order/Access/Barclaycard number (please state 
which) to; Memotech Limited, Station Lane Industrial Estate, Witney, Oxon. OX8 6BX. Telephone Witney 2977 


We want you to be completely satisfied with your Memopak — all our products carry a 14 day money back guarantee. 


Outstanding Features 

Self centreing stick 

Super strong nylon and steel construction 

A total of 8 directions plus 2 large fire buttons (for left or 
right handed operation) 

Arcade proven moulded leaf switches ensure incredible 
reliability ; 
Complete with boxed interface on Spectrum models 

A wide range of Joystick compatible software readily 
available from W H Smith and leading computer shops or 
direct from us 


Cheques/postal orders should be made payable to Kempston (Micro) Electronics Ltd 
For Access/Barclaycard please give your card number and signature 
Hardware 
} Spectrum joystick @ £25.00 Card No are ee 
VIC 20 Joystick @ £16.50 
Atari 400/800 Joystick @ £16.50 Signature 


Software 
Slippery Sid 16K Spectrum Silversoft @£5.95 Address _ 
Cyber Rats 16/48K Spectrum Silversoft @ £5.95 
] Night Flite 16/48K Spectrum Hewson Cons. 
3D Tunnel 16/48K Spectrum New Gen 
2 Gulpman 16K Spectrum Campbell Systems tas — 
1 Time Gate 48K Spectrurn Quicksilva @ £6.95 Please post to Kempston (Micro) Electronics, Dept 
Meteroids 16K Spectrum Softek @ £4.95 |80a Bedford Road, Kempston, Bedford, MK42 8BL 


Spooky Man 16K Spectrum Abbex @ £4.95 
1 Galaxians 16K Spectrum Artic @£5.95 SOLE UK DISTRIBUTOR 


Please tick appropriate boxes Post & Pack Mm ») f on 
Please add £1.00 P&P on hardware tage in cy a 


Software post FREE Total (VAT inclusive) = MICRO ™ ELECTRONICS 


2S.S. THE FUTURE 


CREATING FANTASIES FOR 
DRAGON AND NOW 


KRAZY KONG HOPPER CENTIPEDE 

All machine code version of the — Can you help Fergy and his All machine code -very fast- 
popular arcade game. friends get across the 4 lane Superb graphics “Better than the 
This program has all the features — highway and back to the lilly original. 

of the original and is every bit pond? ORIC 48K 6% 
as fast. Includes Crocodiles, Logs, BBC A ORB 6-95 
3 different screens make it varying traffic speed etc. 

difficult to beat. ZX81 16K 3-95 


ZX81 16K 3-95 ORIC 48K 6-95 


MAKERS 
ZX81, SPECTRUM, 
‘ORIC AND BBC 


LIGHT CYCLE ATTACK 


All the speed and excitement Attack isa super fast, all machine 

you could want, very addictive. code arcade style game. 

Race and block the computer or You are the Chief Security 

another player. Officer on the prison planet 

SPECTRUM 16K 48K 5-95 ‘KOVENTRI where all the capt- 
ured space invaders are kept 
until a humane way of dealing 
with them can be found. There 
has been a major breakout and 
it is a race against time to stun 
the invaders and return them 
e. the th ei ie ih 

ing in the open too 

mutate and become much 
fiercer. See how you can 
keep them all up. 
DRAGON 7:95 


DEEP SPACE 


Alarms begin humming loudly as 
warning lights flash at you from 
the computer control console of 
your ASTRO ~CRUISER. 

Within seconds a huge ball of 
destruction explodes outside 
your observation port, battering 
the ship violently. 

A quick check of your tracking 
screen shows you to be entering 
one of the worst space storms 
ever recorded in that quadrant. 
Your only defence is your skill 
with the laser cannon. 

We DARE you to take control 
and fight your way to safety. 
Unless you can blast a way 
through your ship will be crushed. 


SPECTRUM 48K 5°95 


INVADERS 


At last the version you have 
been looking for. Quite simply 
unbeatable. 

ORIC 48K 6:95 
BBC A ORB 6-95 


SEND CHEQUE OR P.O. 


TO PS.S.452 STONEY STANTON RD. COVENTRY CV6 5DG. 
FOR INSTANT CREDIT CARD SALES TEL (0203)667556 


TRADE ENQUIRIES CONTACT JOHN FLETCHER, COVENTRY (0203) 667556 


ANOTHER GREAT 

| ADVENTURE 
GAME FOR 
THE 16K 
281 


1. INCA CURSE 

(Adventure B) 

In a jungle clearing you come 
across an ancient Inca temple 
Your mission to enter. collect the 
treasure and escape alive! 

But beware! 

£5.95 for 16K ZX81 and £6.95 
for 48K Spec. 


2. SHIP OF DOOM 

(Adventure C) 

You are unavoidably drawn to an 
alien cruiser. Can you reach the 
control room and free yourself? 
Or will they get you first? 
Cassette £5.95 for 16K ZX81 
and £6.95 for 48K Spec 


3. PLANET OF DEATH 
(Adventure A) 

You find yourself stranded on an 
inhabited alien planet. Can you 
reach your ship and escape? 
£5.95 for 16K ZX81 and £6.95 
for 16K/48K Spec 


4. ESPIONAGE ISLAND 
(Adventure D) 

While on a reconnaissance 
mission your plane loses control 
and you are forced to land. 

Can you Survive and escape 
with the island’s hidden secret? 
£5.95 for 16K ZX81 and £6.95 
for 48K Spec. 


5. INVASION FORCE 

A popular arcade game for the 
16K/48K Spectrum. 

Fires through the force field to 
destroy the menacing alien ship 
Sounds easy? Two levels of play 
normal or suicidal. Full colour 
Sound and hi-res graphics 
£4.95 for 16K/48K Spec. 

£3.95 for 16K ZX81. 


6. NAMTIR RAIDERS 

High speed, quick action 
invaders-type game with four 
separate groups of attackers 
£3.95 for 16K ZX81 


[ANOTHER GREAT 
ADVENTURE 


7. INVADERS 

Planet earth is once more being 
invaded. You must fight to the 
death to protect your planet. 
Thirty-six levels of play. 

£4.95 for 16K/48K Spec. 


8. GALAXIANS 


Swooping attackers, explosions, 


excellent graphics and 
personalised scoring. 

£3.95 for 16K ZX81 and £4.95 
for 16K/48K Spec. 


9. COSMIC DEBRIS 

You find yourself in an alien 
asteroid belt. To survive you 
must blast the asteroids to 
powder . . . before they get you! 
£4.95 for 48K Spec. 


10. ZOMBIES/ SWORD OF 
PEACE 

Prove you are worthy of 
becoming the Monarch of Oz. by 
finding four objects of state 


against tremendous odds. 

As the only survivor on a desert 
island you have to escape from 
man-eating Zombies 

£5.95 16K 2X81. 


11. GOBBLE MAN 

Escape from munching ghosts 
to eat power dots and then 
gobble up the ghosts. High 
speed classic game with hi-res 
graphics and sound. 

£4.95 for 16K/48K Spec. and 
£3.95 for 16K ZX81. 


12. GALAXY WARRIOR/ 
STAR TREK 

Galaxy Warrior — Destroy all the 
Klingons in the Galaxy and exit 
through a black hole into a new 
Galaxy. Star Trek — You have 
15 star- dates and your mission 
is to destroy 7 Klingons 

£5.95 16K 2X81. 


Artic for all your Sinclair 72811 - 


e 


Ge 
a 


hallen 


ANOTHERGREAT ,, 2 ‘BROKE G 
ARCADE GAME ) Jv PPB pHi. TK 
| 


FOR THE 16/43 
SPECTRUM s 
WH 


PUSH YOUR SINCLAIR TO THE LIMIT J" 


Artic supply the best selection of adventure, arcade and 
educational games available for the Sinclair home computers. 
Artic also offer a wide range of utilities that will enable you 
to utilize your ZX81/Spectrum to its full potential. } 


hese include: M |) 
£9.95 yey \— 


16K ZX81 Assembler 
: 48K Spectrum Assembler £9.95 
2 Toolkit £5.95 
Spec Bug £6.95 
ZX Bug R £6.95 
SYS 64 , £6.95 


ARTIC L_ 


: COMPUTING 
gg “ nat 
16. 1K ZX CHESS LIMITED 
—s ae Anincredible 1K chess game 396 James Reckitt Avenue, Hull, North Humberside 
i —- ideal for someone who wants a Cheques and P.O. made payable to Artic Computing Ltd 
“4 _ quick game without waiting for Oealer Enquiries Welcome. Please state whether your = 


order is for ZX81 or Spec 
Send S.A.E. (9” =< 6") for Catalogue 
(Access. Barclaycard welcome.) 


loading. 
Only £2.95 for ZX81 


17. SPECTRUM MICRO CHESS 


13. 3D COMBAT ZONE 


Drive your tank through a 


3D landscape destroying enemy 


super tanks, flying saucers and 
avoiding the pyramids. 
£5.95 for 48K Spec. 


14. 1K GAMES PACK 

A superb selection of 11 games 
to stimulate your mind for the 
1K ZX81. Only £4.95, 

15. 3D-QUADRACUBE 

Can you outwit the computer 
with this original version of 

3D noughts and crosses? 
£4.95 16K/48K Spec 


The first chess program for 
16K/48K Spec. Allows all legal 
moves, castelling; en-passant 
and pawn promotion. Full 
colour and graphics display. 
£6.95. 


18. ZX CHESS Il 

A great game of chess for your 
16K ZX81 or 48K Spec. Seven 
levels of play. analysis and 
recommended move options. 
£9.95 for 16K 2X81, £8.45 48K 
Spec. Voice Chess 48K Spec 
£8.95. 


To: Artic Computing Ltd, 396 James Reckitt Avenue, 
Hull, N. Humberside HU8 OJA. 


Please supply 


* Cheque for total amount enclosed. 


* Access/Barclaycard No. 


Name 


Address : 
* Please delete or complete as applicable. 


/Spectrum software needs... 


MCP 40 


~- MCP 40 COLOUR PRI 


£169.95. 
ee It's here, the exciting new | 
ee = ORIC MCP 40, Colour- 


Printer. Packed with 
quality ORIC features™ 
to start building 4 
your ORIC #4 
system. 


Superbly styled and quality engineered to provide 
4 colour hard copy, for home and business use. 


Just look at these leading features: 


® Quality hard copy on plain paper 


® Superb graphics and text capability 


® Prints 4 colours — Red, Green, Blue and Black 


we Designed to match the futuristic style of ORIC 1 
e Plugs straight into your ORIC — — printer lead supplied 


The ORIC MCP 40 — Setting new standards in 
Micro Computer Printers. ORIC The Real Computer System 


ORIC PRODUCTS INTERNATIONAL LTD Coworth Park Mansion, Coworth Park, London Road, 
Sunninghill, Ascot, Berks. SL5 7SE 


ORIC products available from:- 

WH SMITH : DIXONS -: GREENS -: LASKYS - MICRO‘C’ 

‘MICRO PERIPHERALS - SPECTRUM _COMPUTERS FOR ALL 
and hundreds of independent dealers. 


par age | “VALGEPACK 
PPP Prey, fe ee worth of ORIC Software 
OS 0 Oe me ie my iy ey ey es : for ONLY 


£129.95 0 


"TEACH YOURSELF BASIC 
HOME FINANCE ORIC FLIGHT 
MULTI-GAMES 


7 ORIC-1 48K 
= VALUE PACK 
ORIC 48K plus £40° 


worth of ORIC Software } 
for ONLY 


£169.95 wus 


“TEACH YOURSELF BASIC 
HOME AINANCE _ ORIC FLIGHT 
THGAMES 


ORIC 1 16K & 48K Micros 

® Superb Styling 

@ Ergonomic keyboard with 57 moving keys 

@ 28 rows x 40 characters high resolution 

@ Teletext/Viewdata compatible graphics 

@ 6 Octaves of real sound plus HI*FI output 

@ Centronics printer interface and cassette port 

@ Free user manual, cassette recorder lead and 
Driver game included. 


ORIC 1 Todays best value in real computer systems. 


To be launched within the next few 
weeks -the revolutionary 

ORIC 3” MICRO FLOPPY DISK DRIVES, 
with incredible access time and data 
storage capacity. 


Other peripherals to be launched this year... 


It is Oric’s policy to continue to expand our 
product range, in order to offer our customers a 
comprehensive, professional, Micro Computer 
system, at a realistic price. 

We believe that with the launch of our MCP 40 
colour printer, and our combined computer/software 
value packs, we will continue to lead the small micro 
market in both quality and value. 


aT 
ab) 


"Titles may vary subject to availability but the approximate value will not. 


© Copyright ORIC PRODUCTS INTERNATIONAL. 1983 


ES 
ae 


j : pe , DOMINOES : 
GULPMAS f — ; Th gAall-time favourite is back, 
Laser defence, fift® eyes: oe : bit now your opponent is no 
over eighty levels; @m ety ea "mere human! 
machine code!! i . we 7 


A Member of the SPECTRUM Group. 


'e back all computer sales with a comprehensive range of 


software from BUG BYTE, ARTIC, RABBIT, SALAMANDER, 
PSION, ICL, ACORNSOFT, UK, MICROGEN, KUMA, EMI, 
CENTRESOFT, MICRODEAL, IMAGINE, LLAMASOFT, 
QUICKSILVA and many more. 

All our shops have enthusiatic and knowledgeable staff 
all of whom have completed manufacturer's training 


MAIL ORDER 


We specialise in fast efficient Mail Order Sales. Goods sent 

“By Retum” always, "Out of Stock” positions notified 

immediately and money refunded. All moil orders to Wigan 
lease. Access and Visa holders simply phone your card No 

prompt despatch. Carriage and insurance is chorged at 

1% of order value, Minimum £2.00. 

PRICES CORRECT AT TIME OF GOING 

TO PRESS. . 

E&OE 


WIGAN 11 Mesnes Street, Wigan, Lancashire 13 WN} 1.QP. 


Tel. Wigan (0942) 44382. Closed W 


BOLTON 23 Deansgote, Bolton, Gtr. Manchester BL) 1 HH 


Tel: (0204) 33512. Closed all doy Wed. 


STON 49 Fishergate, Preston, Lancashire PR1 BBH. 
Tel: Preston (0772) 556250. Closed Thursday 


STOCKPORT | litle Underbonk, Stockpon, 


Cheshire SK1 1LA Tel: Stockport 061-480 3435, Closed Thurs. 


WARRINGTON 111 Bridge Street, Warrington, 


Cheshire WAI 2AR Tel: Warr (0925} 38290, Closed Thurs. 
ALL MAIL ORDER ENQUIRIES TO WIGAN 


I var var 


BBC MODEL ‘A’ 16K 

BBC MODEL ‘B’ 32K 

MICROVITEC 14" COLOUR MONITOR 
SANYO 14” COLOUR MONITOR 
DISK DRIVES 

CASSETTE CABLE 


£260.00 
£346.95 
£247 82 
£23474 
£POA 
£ 343 


ATARI 


ATARI 400 16K INC BASIC 
ATARI 400 48K INC BASIC 
ATARI 800 48K INC BASIC 
ATARI 410 RECORDER 
ATARI 610 DISK DRIVE 
48K RAM FOR 400 
KEYBOARD FOR 400 


£130.39 


COMMODORE 


VIC 20 + CASSETTE UNIT +SOFTWARE 
COMMODORE 64 

C2N CASSETTE UNIT (ViIC‘64} 

VIC 1515 PRINTER (VIC/64) 

VIC 1540 FLOPPY DISC DRIVE 

3 SLOT MOTHERBOARD 

CHATTERBOX 


£121.69 
£293.00 
£ 339} 
£182.56 
£260.83 
£ 21.69 
£ 43,43 


ORIC | 48K INC CASS, LEAD 


£14778 


£299.00 
£399.00 
£285.00 
£269.95 
£P.O.A 
£ 3.95 


£149.95 
£229.95 
£299.95 
£ 46.95 
£299.00 
£ 94.95 
£ 59.95 


£139.95 
£336.95 
£ 39.00 
£209.95 
£299.95 
£ 24.95 
£ 49.95 


£169.95 


SINCLAIR ZX81 1K 
7X81 16K RAM PACK 
ZX SPECTRUM 16K 
ZX SPECTRUM 48K 
ZX PRINTER 


ExcLVAT Inc. VAT 


£ 43.43 
£ 26.04 
£ 8691 
£113.00 
£3473 


LYNX 


LYNX 48K INC CASS. LEAD 


Tl 99/4A + JOYSTICKS + SOFTWARE £130.39 
CASSETTE LEAD E S17 
JOYSTICKS £ 21.69 


DRAGON 


DRAGON 32 INC. CASS, LEAD 
JOYSTICKS 


JUPITER ACE INC CASS. LEAD 


SHARP MZ80-A 48K 

inc. £75 SOFTWARE PACK 
SHARP PC1251 

SHARP CE125 CASS/PRINTER 
FOR PC1251 


COLOUR GENIE 16K INC, CASS. LEAD 
16K RAM PACK 


£173.86 
€ 32.13 


SEIKOSHA GP100A 
SEIKOSHA GP250X 
EPSON FX80 £454.95 
PRINTER CABLES FROM £ 10.39 
PRINTER PAPER 11 x 9.5 INCH (2200 SHEETS)€ 12.13 


£199.95 
£230.39 


PRINCE 12° GREEN MONITOR 
C12 CASSETTES (PACK OF 10) 


£ 82.56 
£ 347 


TASWORD TWO THE WORD PROCESSOR 


64 CHARACTERS PER LINE ON THE SCREEN AND TO PRINTERS! 


TASWORD TWO The Word Processor 

Your Spectrum becomes a professional word processor 
with TASWORD TWO. TASWORD TWO gives you an amazing 
64 characters per line on your screen. This is ideal for standard 
A4 paper and TASWORD TWO prints your text just as it 


appears on your screen. 


Tasword Two drives the following interfaces: 
Euroelectronics Interface (ZX Lprint) 


Hilderbay Interface 
Kempston Interface 


TASWORD The Word Processor 
“This package is definitely value for money.” 
Educational Computing, April 1983 
The first real word processor for the Spectrum and still 
great value for money. Thirty two characters per line make it 
ideal for use with the ZX printer. 


£7:95 fully inclusive mail order price. 
TASWORD £1 Demonstration Cassette 


Send just £1 for the demonstration cassette and a voucher 


£ 49.95 
£ 29.95 
£ 99.95 
£129.95 
£ 39.95 


£149.95 
£ 53.95 
& 24.95 


£174.95 
£ 19.95 


The same program drives these interfaces. A short easy to fol- 
low set of instructions takes you through setting up your Tas- 
word Two to drive the interface you have or choose to buy. 
These instructions may include additional interfaces by publi- 
cation date. Send s.a.e. for details, or order demonstration 
cassette. Tasword Two does drive the ZX printer. 


£13-90 fully inclusive mail order price. 


TASWORD TWO £2 Demonstration Cassette 

See for yourself the powerful features of TASWORD TWO. 
Send just £2 for the Tasword Two demonstration cassette. A 
voucher is included which gives you £1 off the price of 
TASWORD TWO. 


TASMAN SOFTWARE 


Dept YC 


17 HARTLEY CRESCENT LEEDS LS62LL 


giving you 50p off the price of TASWORD. 
ZX81 TASWORD 


“Very good value and great fun to use.” 

“Unreservedly recommended.” Popular Computing Weekly 19/8/82 
No demonstration cassette available but send 50p (refundable 

against your subsequent purchase of ZX81 TASWORD) for a 

copy of the manual. 


£6-50 fully inclusive mail order price. 
TASWORD TUTOR 


“an eloquent demonstration of Tasword’s uses” 

Every TASWORD program comes complete with a manual 
and a cassette. The cassette contains your TASWORD and 
TASWORD TUTOR. This teaches you word processing using 
TASWORD. Whether you have serious applications or simply 
want to learn about word processing TASWORD and 
TASWORD TUTOR make it easy and enjoyable. 
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NOW AVAILABLE FROM W. H. SMITH & SON 
AND JOHN MENZIES 


vy 


psphescir> race 


adventure for the 
48K Spectrum 


RICHARD: SHEPHERD 
SOFTWARE 


TRANSYLVANIAN TOWER 


A spine chilling adventure ... enter via the dungeons ... 

navigate your way through 500 3-D rooms ... survive the 
swooping vampire bats ... reach the terrifying top ... and 
rid the world of the evil Count Kreepie! 


Can you survive the top of The Tower? ~~ 


Full save routine for use during the hours 
of darkness! 


48K Spectrum. £6.50. 


Also available by mail order 


SHIP OF THE LINE 


Command, a sailing ship ... juggle your _¢ 
supplies, crew and firepower ... fearlessly ™ 
battle your way up the admiralty ladder, bribe 
Sea Lords as necessary ... until you make First 
Sea Lord! Full save routine. 48K Spectrum. £6.50. 


soe eae TO in ae ete are 


RICHARD § SHEPHERD 
SOFTWARE 


Credit Card Hotline 0628 21107 


Dealers Generous discounts available 


All programs are sold subyect to the condition that they may not, by way of trade or 
otherwise, be lent, hired out, resold or otherwise circulated without the written permission 
of Ricnard Shepherd 


An adventurous game of 
strategy and planning for 
the 48K Spectrum 


RICHARD SHEPHERD 
SOFTWARE 


EVEREST ASCENT 


Conquer the world’s highest peak in defiance of all the 
obstacles, men and nature can throw at you ... survive 
avalanches ... cross bottomless crevasses ... cope with 
wayward Sherpas — but don’t run out of supplies! 


Full save routine. 48K Spectrum. £6.50. 
Also available by mail order 


SUPER SPY 


A global spy chase through complex puzzles, 

coded messages and 3-D mazes. Follow Dr. 

- Death's trail ... locate his secret island ... discover 
the entrance to his lair ... but it doesn’t end 

== there! A different solution every game. Full 

save routine. 48K Spectrum. £6.50. 


BUY TWO GET £1 OFF 


DISCOUNT: 8UY THREE GET £2 OFF 
BUY FOUR GET £3 OFF 


ALL PRICES INCLUDE 
VAT & FIRST CLASS UK POSTAGE 


48K EVEREST ASCENT 
48K TRANSYLVANIAN T TOWER _ 
48k SUPER SPY 


48K SHIP OF THE LINE __ 
DEALER PACK 


b) Debit my ACCESS/VISA Card No. 
with the sum of € ...... 


Signature 


NAME ee Breen ADDRESS ..... 


SEND IMMEDIATELY TO: RICHARD SHEPHERD SOFTWARE 
FREEPOST (no stamp needed), MAIDENHEAD, BERKS, SL46 5BY 


a) | enclose cash/cheque/P.O. payable to Richard Shepherd Software $ 
| 


HARDWARE 


ATARI COMMODORE 64 
Attack At Ep-Cyg-4 -1E-16K-KF54J £34.95 Temple Of Apshai (Part 1) -1D-BC57M £274. 


Atari 400 with 16K RAM (AF36P) £199.95 5 
Atari 400 with 48K RAM (AF37S) £299.00 * “Baja Buggies -1C-16K-KB74R £22.95 Upper Reaches (Part 2) -1D-BCS58N £13.80 
Atari 800 with 48K RAM (AF02C} £399.00 * Candy Factory -1D-32K-KF53H £2195 Curse Of Ra (Part 3) -1D-BCS59P £13.80 
All above with BASIC and handbooks Claim Jumper -1E-116K-KB67X £34.95 Sword Of Fargoa 60Q £20.75 
Atari Cassette Recorder (AF28F) £50.00 Defender -1E-16K-KFI0L £2995 = Cri cide SP rambo & Chomp 10- BC61R £20,75 
Atari Disk Drive (AFO6G) £299.95 ; Forth -1D-24K-YL29G £62.95 Jum BC62S £27.45 
48K RAM for Atari 400 (AF44X) £99.95 Rog e ee DRAGON 
48K Upgrade for 400 —- (AF45Y) £99.95 Galasian “TE16K-KPIIM £29-95 Berserk ~1E-BC32K £19.95 
Gommodore 64 (AFS6L) £339.00 * _Gort ~1E-16K-KB44X £34.95 Black Sanctum -1C-BC78K £7.95 
‘ Hellfire Warrior ~1C-32K-KFO2C £27.45 Dragon Trek -1C-BC820 £9.95 
vIC20 (AF47B) £129.95 K-razy Shootout -1E-8K-BQ63T £34.95 Galax Attax -1E-BC79L £19.95 
16K RAM for VIC20 (AF53H) £59.95 *Moon Shuttle -1C-16K-KF22Y £27.50 Quest -1C-BC41U £7.95 
Commodore Cassette (AF48C) £44.95 Pac-Man -1E-8K-BQ71N £29.95 = Wizard War -1C-BC83E £7.95 
Commodore Disk Drive (AF50E) £299.99 Paint -1D-48K-KB22Y £29.95 Plus 30 other titles for Dragon 
Dragon 32 (AF57M) £199.50 Risch Paranoia rep ade fore SPECTRUM 
Dragon Joystick (BC30H) £19.95 pee . ee pee eee The Hobbit (48K) -1C-BC88V £14.95 
Cassette Cable for Dragon (BC31J) £2.95 SAM Speech Synth 10-32k- KBI5R £4719 Limegate (48K) _ -1C-BCB9W £6.95 
Epson Printer. MX80F/T (AF40T) £447.35 “ohare E-16K-KB90X £34.95 Space Intruders (16K) “1C-BC90X £4.95 
Meteor Storm (16K) -1C-BC91Y £4.95 
(XG28F) £115.00 Softporn Adventure onan BQ93B £20.64 — Chess Player (48K) “IG-BCO2A $695 
Baap Disk (YX87U) £2.50 Starcross -1D-82K-KB37S £29.95 Speakeasy (48%) Atoms vas 
5 C12 Data Cassettes (AF61R) £1.99 Bynsssembier AC, | a 
*Zaxxo -1C-16K- ’ 
Joystick Controller (AC53H) £7.50 ork “a 1D-82K-BO94C £2995 Crush, Crumble & Chomp (+16K) 
Joysticks (Pair) (AC37S) £13.95 ork I “1D-32K-BQ9SD £29 95 1C-KK10L £20.75 
Le Stick (ACA5Y) £24.95 Zork Il -1D-32K-KB31J £29.95  Datestones Of Ryn (+16K) -1C-KK13P £13,80 
Full details all above in MAPLIN catalogue. -3D-Supergraphics 1C- 40K-BQ29G £31.95 ‘Invasion Orion (+16K} —— -1C-KK12N £17.25 
* Delivery next day by Datapost Plus over 280 other titles for Atari. Monster Maze “TE-KK11M £27.45 
Plattermania -1E-KK14Q £27.45 


Princess & Frog ~1E- papel £29.95 


UL LL 


Rescue At Rigel (+16K)  -1C-KKO8J £20.75 

Ricochet (+8K) -1C~- KIER £13.80 
Mi Cc R OWR ITE R we Of BS ea (+16K) -1C-KKO9K £20.75 

Tank Are. -1C-KH18U £11.95 | 


The new hand-held word processor Plus 80 sine titles for VIC20 


that eliminates the need for a typist. 

You can learn the Microwriting technique 
in less than an hour and produce 
perfectly typed text the same day, 


Microwriter (AF62S) £485 + £72.75 VAT * 


"Disk versions also available hts, price 
and memory size may be differ 


Send sae now for our rew software leaflet 


ATARI'| 
with details of all programs added since 


AUTHORISED ATAR! Maplin catalogue. 
SERVICE CENTRE \ Order As XH52G ‘Issue 4. 


Complete Word Processor Package 
(M ge printer and bis ) 
(AF63T)}.£1,455 + £218.25 VAT & 
Available eek. hg mail order or from 
WESTCLIFF 


; Delivery next ioe by Datapost 


e= 


elgg 


A superb new home computer 
with one of the most powerful 
colour video processors 
available. An incredible 32 
sprites simultaneously 
and 16K of RAM 
dedicated to graphics 
alone. Powerful 280. 
(3.5MHz) main processor. Three 
tone generators and noise 
generator all with envelope control like a 
mini-synthesiser. Complete with BASIC and superb handbooks 
for beginners. All this for just £189.95 (AF64U) 


BR  ?DKFjQCKEU G.I Ss 


Maplin Electronic bake Ltd., Mail Order: P.O. Box 3, Rayleigh, Essex 
J SSE — Tel. Southend (07! ~ ‘562911 (Sales). 
strations at our s! NOW, 


If your order contains over £120 worth of 

computer hardware apply now for interest 

free oon by telephoning: Mail-order: 

ie ) 552911, London Shop: 01-248 0926. 
irmi foun Shop: 021-356 7292. Southend 

ane 0702 554000 or write to P.O, Box 3, 

Rayleigh, Essex SS6 8LR 

You pay 10% down, then. 10% per month 

for a further nine months (to nearest 

penny). 

Credit quotations on request. This offer 

subject to approval which can take up 

to 48 hours (APR = 0%). 


VMMMMMMMMdddddddddd?” 


Mapsoft full on aa 
Price £1 incl. aplin oe 
catalogue contain: <I full details 

of all hardware and lots of 
software. On sale now in all 
branches of W. H. Smith, price 
£1.25 or £1.50 incl. post from 
PO Box 3, Rayleigh, Essex. 


Demo 

159- 161 King St, Nekunorertiily W6. Tel. 01-748 0926. 284, London f§ 
Road, Westcliff-on-Sea, Essex. Tel. (0702) 554000, Lynton Square, Perry 
Bar, ‘Seinohane Tel. (021) 356 7292. 

All goods delivered in UK mainland carriage paid, but add 50p if total 
order less than £5 except a eae Orders including items marked *, § 
delivery next day by Datapost. 

Subject to availability. All ogg include VAT unless shown. Prices 
correct at time of — to pi 


\ : 
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DOWNSWAY 


NEW MEMORIES 
FOR THE 2X81 


All new, completely restyled ultra-slim memories measuring only f~ 7 
82 x 58 x 22mm. Fully cased in injection-moulded black ABS 
plastic which matches the finish of the ZX81, both memories 
incorporates a very tight-fitting, gold-plated edge connector. The 
64K memory needs no extra power supply, and is switchable to 
enable other accessories to be used. 


16K RAM Pack... £59.95 
64K Memory... £24.95 
plus p & p 


32K RAM FOR SPECTRUM 


A full 48K of memory for the 16K Spectrum — simply D.I.Y. 
installation by just undoing 5 screws and plugging in! 

For Issue One machines (with light grey keys) — a RAM board of 
advanced design, using “state-of-the-art” technology — only 
£42.50 plus p & p. 

For Issue Two machines (with dark grey keys) — a simple plug-in 
kit of I.C.s which fit straight in to the sockets already provided — 
only £32.50 plus p & p. 

Both come with fully detailed, illustrated instructions. 


EXTRA MEMORY FOR YOUR 
ZX81 SPECTRUM, and now... VIC 20! 


16K CARTRIDGE FOR VIC 20 

Completely new 16K RAM Cartridge, featuring the same high 
standards of technology and styling as other Downsway products. 
Gives the VIC 20 a full 20K of RAM, and plugs directly into the rear 
expansion port. Fully compatible with appropriate accessories, 
the cartridge is cased in matching ABS plastic, and measures only 
140 x 65 x 17mm (when fitted, only 20mm protrudes from the 
computer). 

Price £47.95 plus p & p. 

Naturally Downsway add-on memories are fully tested and 
guaranteed, but should you be dissatisfied for any reason, just 
return the memory within 14 days for a full refund (and your old 
16K RAM pack, where appropriate). 

Please allow up to 28 days for delivery. 


TO: “‘DOWNSWAY "ELECTRONICS “S$ (UK) LTD. 
DEPT. M 
DEPOT ROAD 
EPSOM, SURREY KT17 4RJ 

Please send me; 


Qty. {tem Price | Total 
16K RAM for 2X81 7 = 95 
64K Memory for ZX81 | £59.95 
32K RAM Board (Issue 1 Spectrum) £42.50 | 
32K RAM Kit (Issue 2 Spectrum) £32.50 
16K RAM for VIC 20 £47.95 
Post and Packing £2.00 


| Total 


My cheque/P.O./ Money Order is enclosed 
Please debit my Barclaycard No,,,........:ccssceeeeeeerennenenaes 


THE DRAGON DUNGEON 


TAKE INVENTORY! 
You've tried N,S,E and W and failed 
to find the particular treasure of your 
quest. Now is the time to “take 
inventory” at the Dragon Dungeon. 

The Dungeon vaults are filled with 
peripherals, books, software and 
other goodies, exclusively for the 
Dragon 32 owner — from recorder 
leads to Editor/Assemblers and from 
arcade games to Data Base Manage- 
ment Systems. 

Our stock of software is selective, 
since we believe in value-for-money. 
Feed your Dragon on the best pro- 
grams! Current best-seller: Sala- 
mander’s superb ‘Dragon Trek’ 
(£9.95). 

We try to stock everything 


a 


DRAGON'S TEETH 


The Dragon Owner's Club monthly 
newsletter is packed with news, 
reviews and information for the 
dedicated Dragon-basher. The 
Dungeon Master is collecting all your 
tips, discoveries, reviews and 
“beefs” and will send out guidelines 
and payment rates to those of you 
who feel like breaking into print! 
‘Dragon’s Teeth’, which is 


published on the Dragon. Try the 
‘Dragon Companion’ (£4.95) and 
discover 12 graphics modes! Current 
best-seller: David Lawrence’s ‘The 
Working Dragon 32’ (£5.95). 

‘Textstar’, which stores six pages 
of A4 per loading, now in stock 
(£12.95). 

Send for current listings. 


DRAGON STICKS 


Top quality double-potentiometer 
joysticks, for the Dragon owner who 
demands arcade action. Sensitive, 
but tough and reliable, Dragon Sticks 
will keep on zapping when others 
fail! £19.95 per pair, inclusive VAT 
and postage. 


THE DRAGON DUNGEON 


published in the last week of every 
month, includes hardware and soft- 
ware offers, Club members adverts 
and local Dragon user-group news. 
Badges, T-shirts, Dragon sweaters 
and similar for extrovert owners! 

Annual Membership (including 
‘Dragon’s Teeth’) £6.00 six-month 
trial subscription £3.25. 


P.O. Box 4, Ashbourne, Derbys. DE6 1AQ. Tel: Ashbourne 44626 
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What the 
experts say: 
Sinclair User. .:quauity’ 


eUSE ANDLEARN 
Sinclair User. “exceLtent vaLue” 


What Micro. “tREMENDOUSLY VALUABLE... 
GET THE BEST OUT OF SPECTRUM BASIC” 


ZX Computing. “excelent ..AGREAT 
‘ ASSET...FANTASTIC VALUE. .. VERY HIGHLY 
RECOMMENDED” 


eTHE DATABASE 


Sinclair User. “exceLcent vaLue” 
MicroDecision. “oF ALL THE DATABASE-TYPE 
PROGRAMS AVAILABLE,MiCROL'S SEEMS 

THE BEST VALUE...MORE FOR YOUR MONEY” 


eTHE SPREADSHEET 


Personal Computer News. “easy 
TOUSE...PLENTY OF USES...STREETS AHEAD” 
(OF GEMINIS SPREADSHEET) 

Sinclair User. “exceLtent vaLUE...MUCH 
CLEARER” (THAN VU-CALC) 


What Micro. .:quatity’ 


BBC & SPECT anos SPREADSHEETS 


Now with 45 Spreedsnee ting 
Course” Manual+ 4 PREE Ready- 
to~use Models 


THE DATABASE & THE SPREADSHEET 
Now Available With Special Features, for 

BBC 32K. Please ‘phone or write for 
Information & Prices. 


MICROL 


Order TODAY for fast 
convenient delivery 


Your perfect Spectrum starter Kit. 
25 original BASIC programs you 
can use immediately, PLUS 118 
page manual to help you get the i 4 
most from your 160r48K Spectrum. ff 
25 programs include: : 
Music Composer, World Atlas, ps 
Computer Term Glossary,Screen 
Designer, Star Maps. — PLUS | 
games and powerful routines to 
use in your own programs: fe 
graph-drawing, text-editing, Sa 
sorting, searching and much i . 
more. 118 page manual . 
includes detailed description 

of programming techniques, full 
listings of all programs, and articles to 
develop your own program-writing skills. 
“Excellent” A.R. West, Surrey. “First-time loading, 
user-friendly, superb documentation” J.E. Mann, Leeds. 


Based closely on Visicalc, the world's 
best-selling program, 

THE SPREADSHEET turns your 48K 
Spectrum into a '“super-Calculator” 
that helps you solve all kinds of 
number-based problems quickly 
and easily. Hundreds of 
applications in business, 
engineering and science — and 
just as versatile for home finance 
management. Invaluable in 
education too, helping develop 
maths ability and confidence. 
In power, flexibility and ease 

of use, THE SPREADSHEET 
outperforms all other Spectrum 
spreadsheets — including Sinclair's 
VU-CALC. See for yourself, with the security of 
MiCROL'S 14 day money-back Guarantee. 


To order: (UK Orders Only ). 

Simply complete the coupon, 

and FREEPOST with your cheque, 

made payable to MiCROL (UK Mail Order). 
All products normally available from 


stock and despatched by return. 

Credit Card Orders: By phone 9-5.30 

Mon to Fri. stating name and address, 

Card No. and item(s) required. § 


38 Burleigh Street, Cambridge CB1 1BR. 


0223)312453 


Whether you want to update mailing 
lists, manage customer accounts, or 
simply produce an index of your 
record collection, THE DATABASE 
makes it easy and enjoyable. 

A breakthrough in power and 
practicality, THE DATABASE 
allows you to store information 
on any subject in the way you 
want, and gives you a full range 
of commands to display, update, 
sort, search and print 

— even perform calculations 
Massive storage capacity: 
1,000 lines in memory at a time, 
over 7,000 names and addresses on a 
single C90 cassette. See for yourself why 
THE DATABASE is the most advanced 48K Spectrum 
database available — far more powerful and practical 
than Sinclair's VU-FILE and all other “competitors”. 


The only full feature, professionally- 
written word processor for 48K 
Spectrums. Use it to produce memos. 
letters, reports 

— THE WORD PROCESSOR has 
the features you need, including 
flexible editing, justification, 
centering, and automatic “word 
wrap”. Simplicity itself to use, 
THE WORD PROCESSOR uses 
the same “what you see is what 
you get” principle as word 
processors costing hundreds of 
pounds more. 30,000 character 
storage capability for real-work 
applications, and it's easily adapted to 
work with full size printers. Once again, 
MiCROL sets the standard in serious 
Spectrum software. 


Post to:- MiCROL (UK Mail Order) Freepost 
38 Burleigh Street, Cambridge CB1 1BR 
Please send me copy/copies of USE AND LEARN 
Please send me. ..copy/copies of THE DATABASE 
Please send me. .copy/copies of THE SPREADSHEET 
Please send me.... .copy/copies of THE WORD PROCESSOR 
| enclose cheque/P.O. for (£9.95 + 50p p+p — £10.45 total 
Or | wish to pay by Access/Barclaycard/Visa 
Card Number 


Credit Card 
i holder's signature .... 


k Better books from 
Sunshine 


A collection of sophisticated 
THE WORKING Basic programs and 
SPECTRUM subroutines including Unifile, 
Baa Renumber (handles Gotos and 
SUBROUTINES AR q44m Gosubs) education, accounts, 
games and scores of essential 
routines. Put your Spectrum to work 
with what must be the most 
comprehensive Spectrum 
book. 248pp £5.95* 


32K Rampac 


For Your 
Vic 20 


Special Offer 


Choose any of the following Gemini 
software cassettes 
requiring 32K memory. 


DAVID LAWRENCE 
VORUIME 1 


Some of the more advanced 
programs in this collection 
include a word processor 

and text editor, a music and 
sound synthesiser, a sprite 
editor and a program which 
allows you to enter high 
resolution graphics mode. 
This is not available in the 
standard Basic. 160pp £5.95* 


1. Database 

2. Stock Control 

3. Mailing List 

4. Invoice Statements 
5. 

6. 


Home Accounts 
Commerical Accounts 


The Working This computer has capabilities far 
Dragon 32 beyond most other computers in this 
price bracket. With this collection of 

David Lawrence Basic programs and routines David 
Lawrence introduces word processing, 
music and shows you how to mix text 
and high resolution graphics. As with 
the other books in this series, each 
program is built up out of re-useable 
subroutines. 160pp £5.95 * 


And add a 32K Rampack by Plus 80 
(Recommended Retail Price £69.95 for both) 


SPECIAL PRICE £59.99 (Inclusive) 


PLUS 80, 31-33 LOWER ROAD, 
HARROW, HA2 ODE. 


‘Avanaole fre. WE Sruins Tade‘dea er engquines welcome 


aod comouler dealers 


SOFTWARE 1.0 2.0 3.0 4.0 5.0 6.0 
32K RAMPACK ON ITS OWN £49.99() 
16K RAMPACK ON ITS OWN £37.99(1 


INDIVIDUAL SOFTWARE PACKAGES £19.95 
10 20 3.0 4.0 6.0 6.0 


Please send me 


The Working The Working The Working 
Spectrum [| Commodore 64 [| Dragon 32 
at£5.95 each at £5.95 each at £5.95 each 


|enclose a cheque! postal order for E___ 
payable to Sunshine Books 19 Whitcomb Street, London WC2 FHF 


a eve oe Sok diguh tne oe Helnlace pie aoe HRT bin oo HORE Tbe 2 Bae OF ma aa Te aE Oe are ae 4 Name Fa 


sp i oe RT HRS RAT Ohta ne ee So Meek Wiel ae aun etre te wai are eRe emp Tyraiowt SES 


Adaress 


Signed 
We can normally deliver in four to five days 


(Please tick appropriate boxes) 
Allow 10-14 days delivery. Generous Dealer Discounts 
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J. A. GREE 


ENTERPRISES L170 


9 . ls anew company, from J.K. Greye, set up 
{? ” ‘specifically to bring you High Quality/Low 


THE 


ARCADIAN 


4 Games plus Menu * 


for th@ig 6/48k 
SINCLAIR PECTRUM 


only £4.95 incl. 


des 


Invasion - Kamikaze. 
Minefield - UFO 


Games as sewhere for £5 + each, 
why-pay moe a ides, wFinh you gar TOM 


6 tomy for ste pros ot oneT™ 


The ARCADIAN includes games to sult all ages, from 5 to 105 


INVASION: Our version of the Classic Arcade Game, surely one of the best 
around, includes Full Colour High Res. Graphics, Sound and it’s incredibly 
fast at the end. 


KAMIKAZE: If you like Scramble, you'll love this, 16 levels (long ones at 
that), of tortuously twisting caverns, Missiles, Starmines (which move in 
between games, so it’s never the same next time around), Bases, Fuel 
Dumps (watch you don’t run out of fuel!), and two speeds (difficult and 
impossible). Definitely a game for those amongst you with a suicidal 
tendency, when playing games, because you can score even when you 
crash! (If you can make It past level 8, write and let us know, ‘cause that’s 
as faras we've managed!). 

MINEFIELD: A totally new game, in which you have to lay mines in a 
forest. Sounds simple doesn’t it? But, once you start, you can't stop and 
there lies the rub (or to be more exact the explosion!). Guaranteed to get 
your fingers in a twist! 


UFO: Dodge the Asteroids, blast the Alien Craft and work off your 
aggressive instincts on the keyboard. Gets progressively more difficult 
the longer you last! 


All of these for only £4.95, can you afford to miss out on this one! 


ZX81 GAMESTAPES as previously sold by J.K.Greye Software Itd. 


GAMESTAPE 1 for 1K ly £3.95 
10 Games incl. ASTEROIDS, UFO, CODE, SOMBER 
GUILLOTINE, KALIEDESCOPE, etc 

PROBABLY THE BEST VALUE 1k TAPE AVAILABLE. 


We've done in 1k, games which some of our competitors require 
16k to do! 


GAMESTAPE 2 for 16K ___ only £3.95 
w STARFIGHTER Superb machine code Space Battle, Set 
against a background of twinkling Stars, with stunning 
explosions — if you can nit the enemy! 

PYRAMID Gan you move the Pyramid? Make a mistake and it will 
collapse! A thinkers game. 

ARTIST The ullimate Graphic Designers aid. 8 Directions, 10 
Memories, SAVE, COPY, RUBOUT, CLS, etc 


GAMESTAPE 3for 16K —__ only £4.95 
# CATACOMBS A Multi-Level Graphics Adventure. Each tevel 
can contain up to 9 Rooms, 8 Passages, 7 MonsterS, Food, Gold, 
Traps, Phantoms, an Exit (to the next level), anc there's an 
infinie number of bevels. 

NOTE This is NOT one of the necessarily limited text 
Adventures as sold elsewhere 

“An excellent addictive game which will keep you amused for 
hours *..... COMPUTERS & VIDEO GAMES. 


Send your order to: J.K.GREYE ENTERPRISES LTD. 16 Park St. Bath BA1 2TE 

Piease tick boxes of required tapes. 

The ARCADIAN at £4.95 [—] All Software sold subject to the 

GAMESTAPE 1 at £3.95 CL condition that Hiring, Lending, 

SSS te" 
A at £4.95 


Name 
Address : 
.. Postcode 


lenclose a cheque/P.O. for£ : 
made payable to J.K. GREYE ENTERPRISES LTD. 


TRADE & EXPORT ENQUIRIES WELCOME 


PROGRAMMERS! Do you think you can write brilliant games 

Software for the spectrum? If so, contact us and we'll market 

it for you. If you don’t think your games are the best around 
try the other Software Houses, because we will only sell the best" 


i! you preter to see before buying, our range of Gamestapes 
are stocked by W.H.Smith, John Menzies and good computer 
stores Nationwide 


1 Cost games for your Sinclair ZX Computers. 


‘WOW PLAYING * 


A SPECTACULAR DOUBLE BILL 


SPECTRUM (48K), 2X81 (16K), BBC's’ 
DRAGON 32, COMMODORE 64, ATARI 


ee ee 


Continuing for the season 
YOUR SELF and ANNE UTHER 
in a fantastic game of 


. a powerful experience . . . 
. a world on the brink of holocaust! 
—a completely unique two player computer moderated 
board game of cunning and ‘strategy. You will ex- 
perience all the strain and excitement of having total 
control of a nations resources and military forces in 
time of crisis. Will you achieve victory . . . or the 
disaster of defeat! 


GALAXY CONFLICT |= 


atlengin 


The latest science fiction EPIC starring 
BUG RAMPOKE and LEN STRING 
in a brilliant game of 


UNIVERSAL DESTRUCTION 


. . mind blowing excitement. . . 
. a war between two distant galaxies! 
—an intense two player computer moderated board 
game which makes you the all powerful leader of your 
galaxys destiny. How quickly can you understand the 
forces at play—and rid the universe of your enemies 
presence. Definitely not for the early to bedders! 


DONT MISS THEM... 
at your local outlets now! 


Version 1: ZX81 (16K)/Spectrum (48K) £11.95 
Version 2: BBC ‘B’/Dragon 32 £14.75 
Version 3: Commodore 64/Atari £14.75 


or mail orders (inc. P & P) to our box office: 
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A PP A E\\. 
ORIC*COMMODOREeA PPLE 


APPLE lle 
BOL2E001 64K Starter System 1057.45 
BOLZ2E002 64K Executive System 1453.64 
BOLZE003 128K Starter System 1139.45 
BDL2E004 128K Executive System 1538.64 
APPLE Ill 
BDL30001 Big Business System 4950.00 
BOLIOG0I 266K System 2305.00 
BOLIO0G4 Profile Solution 405.00 
60190005 Professianal Satution 295.00 
BDL30005 Business System 2095.00 
BDL30007 Protile System 3495.00 
FULL RANGE IN STOCK! 
COMMODORE 
MMCOO1 Commodore 64 345.00 
MMCOO2 «Tape Recorder 43.95 
DOZENS OF OTHER PRODUCTS 
AVAILABLE! 
ORIC HARDWARE 
MMOOU? Ori¢-1 48K (Orcs 169.95 
MMO002 = @ric-1 16K (Onc 99.95 
ORIC SOFTWARE 
Oric Flig! {Orie} 7.95 
Oric Multigames-! {Oriel 7.95 
Chess (Oric) 9.95 
(Oric) 9.95 
(Orie) 9.05 
Timebamb (Oricsott) 7.99 
Supersiug (Gricsoft) 5.69 
Rainbow Warrior (Oriesoft) 5.69 
Oricmunch 1Onesatt} 7.99 
Castle IBug- Byte) 8.00 
{A& Fi 6.90 
ARF) 6.90 
MOS013 AaF) 6.90 


PLUS 50 MORE ORIC PRODUCTS 
COMING SOON! 


sill ws teligiaiearde MICRO MANAGEMENT ORDER FORM 


Barclaycard or Access Credit Card CODE ITEM 
accepted. 
= 7m (BARCLAYCARD) 


= 
eam 


Only defective or faulty goods may be 
returned. 


CREDIT CARD No. 


ADDRESS 


MICRO MANAGEMEN 


32 Princes Street, Ipswich, Suffolk. Phone: (0473) 59181 


SPECIALLY 


Bring some Sunshine 
into your life 


Cruising 
Behind the wheel of your 
machine. Cruising on 
Broadway. You look mean. 
People stop to stare. Suddenly 
a black-and-white pulls onto the 
Broadway behind — its light 
flashing and siren wailing. The 
chase is on! 
Cruising on Broadway is a tyre- 
burning fast machine-code 

ame for the 16 & 48K 

pectrum. The further you can 
get the more difficult it 
becomes — cash prizes are 
being offered each month for 
the highest scores. £4.95* 


Androids 

Trapped in an endless maze 
populated only by vicious 
androids your only objective — 
survival. 

You have a lazer of course and 
can withstand a few blows, but 
you'd better be quick on the 
draw, these guys are designed 
to kill. Maybe you can find an 
exit — but escape is impossible 
and your replenished resources 
won't last long. 

The fastest, most head- 
spinningly demanding game 
you'll ever play. £5.95 


Cruising 


required to master this high 
speed chase game. 
Use the keyboard to travel 


Labia ee 


tor thes 2% Spemctrie (16 or apne 


More like a simulation than a 
game, Swordfight at Midnight 
presen’? you with a duel to the 
death between two swordsmen 
— play against a friend or 
against the computer. Nota 
program whose possibilities will 
be exhausted in a day or evena 
week. What it has in common 
with arcade space games is a 
demand for quick reactions to 
attack but it adds to this 
necessary ingredient subtletys 
of skill and tactics that will open 
up endless new ways of 
approaching the duel. 

An important aid to learning 
these skills is a “playback” 
facility which enables you to 
watch the game that has just 
taken place and spot your 
errors. £5.95* 


Quick thinking and dexterity are 


Blind Alley 

A deadly duel, deep in space, 
Blind Alley is what passes for 
sport in the year 3017. Your 
craft must use strategy to out- 
wit and corral the opponent — 
in this crazy development of the 
pursuit games of the late 2600s. 
After each round in the 
enclosure game more players 
are sent against you to test your 
skill and agility, Blind Alley is 
the machine-code action of the 
future — now! For the 16 & 48K 
Spectrum, Blind Alley can be 
played with a Kempston 
Joystick. £4,95* 


Galaxy Attack 

An amazing three part hybrid of 
adventure and arcade action, 
Your task will take you through 
the depths of space to a crash 
landing on a far flung planet 
where you race against time to 
repair your crippled ship before 
the walkers get you. You 
probably won't make it but if 
you do the third and final part of 
your incredible journey will 
begin... the assault on the 
alien mothership itself. 

Galaxy Attack is the acid test — 
the ultimate game — think 
you're up to the challenge? 
Then now's the time to try... 
Galaxy Attack is totally machine 
coded and will only work on the 
48K Spectrum, €5.95 


FOR THE 


around a maze — try to cover it 
all before the chaser gets you. 
All you have to help you is the 
ability to make a gap in the track 
which may slow your enemy up 
a bit but watch out — things 
only get tougher — the mazes 
get harder and more chasers 
appear. 

A high speed all machine code 
challenge guaranteed to raise 
your Adrenalin to new heights 
— no-one has yet mastered the 
highest levels. £6.95 
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“Avaliable through WH. Smith's and computer dealers 


Please send me 


[ 
[ 
[ 


Cruising Swordfight Blind 
on Broadway at Midnight Alley 
at £4.95 each at £6.95 each at £4.95 each 


Androids 


Galaxy 
at £5.95 each 


Atta 


Crusing 
ck 
at £5.95 each 


(Dragon) 
at £6,95 each 


LJ 


Dragon | enclose a cheque! postal order for 
User Magazine £ payable to Sunshine 
at€8forl2 issues 49 Whitcomb Street, London WC2 7HF. 
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Name 


Address 


Trade/dealer enquires welcome 


Signed 


We can normally deliver in four to five days. 


I 
i 
| 

: 
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LOTHLORIEN 


WARMASTERS 
JOHNNY REB 


This full-graphics wargame, for 1 or 2 players is set during the American Civil War and is played entirely on a graphics 
battlefield which is generated slightly differently each game. Each side selects its force of infantry, cavalry and artillery 
with which it must capture the enemy's flag. You have full keyboard command of all movement and fire controls, A 
“Save Game” facility allows a partly played game to be reloaded to test different tactics! 

PLAY THE COMPUTER OR CHALLENGE A FRIEND 

AVAILABLE FOR 48K SPECTRUM £5.50 


REDWEED 


Can you save London from the MARTIANS? 3 powerful Martian war machines are advancing on London whilst semi- 
sentient REDWEED threatens to immobolise all your fighting units as it grows across the map. The game is played ona 
graphics battlefield on which you have full cursor contro! to move your tanks, flamethrowers etc. 15 levels of play will test 
your tactical abilities. 

AVAILABLE FOR 48K SPECTRUM £5.50 


PARA’'S 


You have command of a small parachute force (hand picked by yourself) which has been dropped behind enemy lines to 
capture an important river crossing. Keyboard command allows you to manoevre and fight on the modified hex-grid 
battlefield. You can play either a standard or a shortened version of the game with several levels of play 

AVAILABLE FOR BBC MODEL B £6.95 


BATTLEZONE 2000 


A futuristic wargame also played on a modified hex-grid battlefield with full keyboard control. Your force 
comprises a selection of tanks, infantry, missile launchers etc. with which you have to destroy an all powerful computer 
controlled battle machine. Will you achieve you mission before it escapes to threaten the whole world? 

AVAILABLE FOR BBC MODEL B £6.95 


ee one available for DRAGON; SPECTRUM 48K; ZX81 16K; TANDY 32K COLOR; (COMING SOON FOR ATARI 
K RIC 1 48K) 
TYRANT of ATHENS available for DRAGON; SPECTRUM 16K; ZX81 16K; TANDY 32K COLOR 
ROMAN EMPIRE available for DRAGON; SPECTRUM 16K; ZX81 16K; TANDY 32K COLOUR; ATARI 400 & 800 48K; AND NOW BBC MODEL B 
SANYRAU WARRUIRA available for DRAGON; SPECTRUM 16K; ZX81 16K 
PRIVATEER available for a back to back cassette for both ZX81 16K & 48K SPECTRUM for only £4.50 
PELOPONNESIAN WAR available for ZX81 16K only 


WARGAMES for: — SPECTRUM ORAGON TANDY 32K BBC ORIC 
COLOUR MODEL B } 48K 


COMING 
£7.95 £6.95 . . SOON 


Available from better software shops or directy by mailorder. 
Access Number, cheques or Posta/ orders please, payable ta: 


M.C. LOTHLORIEN 
DEPT. 4, GRANBY ROAD, CHEADLE HULME, CHESHIRE, SK8 6LS 


Infrared is an easy to use ; 
disassembler. It allows machine code 


programs to be read as 280 mnemonics. An advanced 3D-graphics program using BASIC 
printer, Unlike many, if not most disassemblers Hf lad loge ol 
3D objects can be viewed after 

rotation in any or all of 


3 dimensions. Stereo pairs 
Sinclair computers by Personal Computer World. easily generated. Datafiles 


Disassembled listings can be copied to the 
available for the Sinclair computers, Infrared 
gives correct mnemonics for all 280 instructions. 
Like Ultraviolet, Infrared is recommended for the 


ZX Spectrum, 16K - ZX81 


At last! The highly-acclaimed 

facilities of Ultraviolet are available 

for the users of the Jupiter Ace. 

Callisto provides all of the facilities 

of Ultraviolet together with a special 

easy-to-use editor. This is not one of 
those strange Forth 
assemblers. Machine code is 


can be loaded and saved / written in standard Z80 mnemonics. 


independently. Full 
instructions and 
examples. 
ZX Spectrum 
16K - ZX81 


Best-selling machine code assembler written specially for 

the newcomer to machine code programming. Works entirely 
in decimal so no hex problems. All Z80 instructions 

correctly assembled. No complicated editor to worry 

about {uses the Sinclair editor). Supports DEFB, 

DEFW, DEFS and EQU. Allows alphanumeric labels of 

any length. Recommended by Personal Computer 

World (Jan. & Feb. 1983). ZX Spectrum, 

16K - ZX81 


Ganymede is the corresponding disassembler to 
Callisto. allows machine code programs {including those 
in the ROM) to be easily read as Z80 mnemonics. So 
now with Callisto and Ganymede, your Jupiter 

Ace is complete. (Callisto and Ganymede 

require a 19K Jupiter Ace). 


Please be sure to state which machine when ordering. 
ZX-Spectrum programs work in both 16K and 48K machines. 
ZX81 and Jupiter Ace programs require 16K expansion. 


Ultraviolet, Callisto £7-50 inc VAT and p&p 
Infrared, Ganymede £6-75 Overseas clients please 
Viewpoint £6-50 add appropriate postage. 


S.A.E. for details of these and other programs. 


ACS SOFTWARE 
7 Lidgett Crescent 
LEEDS LS8 1HN 
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EDITOR 


nfortunately the code for routine 

OA, the Run routine, was left 
out in the listing in July for my 
Spectrum editor. There is also an 
error in table 3 which contains the 
changes to be made for 48K. 
2A207F nine rows up from the 
bottom in the left hand column 
should read 2A307F and the 
corresponding entry for 48K should 
be 2A30FF, As published the 
program will run perfectly so long as 
you do not call routine OA. Here are 
the missing 96 bytes which run from 
739F to 73F4: 
7395 ES DS CS FS 06 02.21 33 
739D 75 CD 31 74 CD 4B OD FD 
73A5 CB O2 G4 FD CB 30 9E 2A 
73AD 32 7F 11 28 7F 01 03 00 
7385 ED BO 2B 13 13 EB 01 03 
73BD 00 ED BO F1 C1 Di El 22 
73C5 30 7F 20 34 7F ES 2A 30 
73CD 7F C9 ED 73 30 7F ES DS: 
73D5 CS FS FD ES DD ES D9 ES 
73pD D? ES DI DS D9 DS DF CS 
73E5 D9 CS 08 FS OS FS 08 FS 
73ED O08 FS 21 28 7F ED SB 32 
73F5  7F 


STRING BONUS 


our correspondent Jack Schofield, 

Letters, April, is not quite correct 
in his claim that string arrays are 
useless, at least not as far as the 
ZX-81 is concerned. A single dimen- 
sioned string array has two distinct 
advantages that I can think of, 

It can be of greater overall maxi- 
mum length than an ordinary linear 
string. The maximum possible 
length of a linear string on a 16K 
ZX-81 is something over 7K, 
whereas a Dim array can be of over 
15K bytes. 

If positioned at the beginning of 
the variables file — by making it the 
first variable to be formed in 
operation of the program, it remains 
in the same place during operation 
of the program, regardless of what is 
done to it, apart from re-Diming it, 
of course. This makes it very useful 
for storage of data for machine- 
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codes, avoiding the need for a search 
and find routine. 

I must admit that I have not found 
much use for multi-dimensioned 
string arrays, but it is on occasion 
quite useful to be able to set aside a 
fixed amount of RAM within the 
Basic area, and the Dim string array 
is a neat way of doing this. 

Nick Godzwin, 
Berwickshire, 
Scotland. 


SCRAM-20 


must apologise to all 8K and 16K 

Vic-20 owners who will have en- 
countered problems in entering 
Scram-20. However, I have come up 
with the following solution which 
applies to 8K and 16K only. 

Use the second set of Pokes which 
will make your Vic think it is 
unexpanded. As the extra RAM is 
still there, the code must be put in 
the free space. So let the start 
address which corresponds to 4100 
be 12288, and let the finishing 
address which corresponds to 7679 
be 15867. Now Erase line 9 in the 
loader, and correct the following 
lines in the loader: 

54 Change (Print x;) to (Print x-8188) 
55 Change (Print x;) to (Print x-8188) 
601 Change (Poke 781, 255) to (Poke 


781, 251) 

602 should read: (Poke 782, 61: Poke 0, 
0: Poke 1, 48) 

485 change (Poke LO, DT) to {Poke 
LO +8188, DT) 


Add this line: 

49 (UU = UU + 8188: VV = VV + 8188) 
Now when asked for the start and 
finishing addresses, you can just use 
the numbers from 4100 to 7679 as 
the movement to the free space is 
taken care of in line 49 — the 
difference between 12288 and 4100 
is 8188. Also when asked for the 
start of the load, you must enter 
12288. When the program is on tape 
and run, the code is relocated 
between 4100 and 7679. Finally, F1 
| is the start for a one player game and 


F3 for a two player game. Also, to 
move left you must release all 
controls, 
Nalin Sharmam, 
Walthamstow, 
London, 


SPECTRUM SPEAKS 


here is a mistake in the article 
accompanying the Spectrum 
Speaks program in the June issue. 
CLEAR 32767 followed by a New 
command should be the first 
instructions you type in, They 
should not follow the Save command 
— as suggested in the article — but 
should precede it. Otherwise the 
article and listings are error free. 
John Edwards, 
Solihull, 
West Midlands. 


DISASSEMBLER 
rian Cadge’s disassembler pro- 

B gram for the Dragon 32, pub- 
lished in Your Computer, May 1983, 
contains some very clever program- 
ming tricks that are well worth 
working through and copying but: 
the last but one mnemonic in line 
890, currently ERR, should be 
LIBRA space %. The mnemonic 
after it is usually spelt LBSR. The 
mnemonic between RTS and RTT in 
the second line of statement 910 is 
not ERR but ABX. The fifth 
mnemonic from the end of statement 
980 is not ADD space > but ADD 
space B space > and the sixth 
mnemonic in statement 990 is not 
ADD space A space & but ADD 
space D space &. 

A right-hand square bracket is 
needed between the inverted 
commas in statement 570. 


The indexed addressing post bytes 
145 to 149 and their equivalents 32, 
64 and 96 higher are completely 
ignored. As with the illicit values 
135, 142, 143 and 144, and their 
equivalents 32, 64 and 96 higher, the 
program is content to print a left- 
hand square bracket and a register 
name before going on to the next 
instruction, Luckily these instruc- 
tions are rarely used in the ROM. 

The output is not in the con- 
ventional Motorola format and this 
could lead to confusion, The main 
differences are: 


ADDRESS CADGE CONVENTION 
Immediate 0 0 
Direct a 
Extended (3030) 

Indexed, direct [something] something 


Indexed, indirect (X [something] 


The Direct Page register is assumed 
to be clear, which is not necessarily 
the case. 

Five-bit indexed addressing is not 
properly disassembled but can be 
handled once the following sub- 
stitution has been made. 

650 IF PEEK{1) > 127 THEN 560 ELSE 
N = PEEK(1}) AND 31 

555 IF N < 16 THEN 
PRINT #PR,” + ‘'N‘)";;GOTO670 
ELSE PRINT #PR,N-32'']';:GOTO 
670 

Users should be wary when trying 
any disassembler on the Basic inter- 
preter. Machine code proper starts 
at 33527, being preceded by tables of 
reserved words and jump vectors. 
There are also a number of words 
and tables embedded in the rest of 
the ROM; 34565 to 34569 contains 
the word ?Redo, which gets 
“disassembled” as 
SWI 1ERR ERR LSR A CLR ATST (0) 
There are several five-byte numbers 
in Basic variable format, nine falling 


Cee 


between 37390 and 37435. These 


can often be spotted by register X 
being loaded with an address in the 
vicinity of the table or variable. The 
interpreter also contains a number of 
dummy instructions, the address 
bytes being used as a complete 
instruction when the program 
counter branches in from elsewhere. 
CMPX — code 140 — is the most 
common dummy but LDA — code 
134 — and BRN are also used. 
Stephen Hunter, 
Southampton, 
Hampshire. 


ONE MAN’S MOWER 


y compliments to Shingo Sugiura 
for his original and entertaining 


game of Mower — Your Computer 
April 1983 — on which my children 
have spent many happy hours, | 
have, however, experienced two 
difficulties with the program, name- 
ly the control of the mower is rather 
imprecise and spurious restarts can 
occur for no apparent reason. 

The first problem is caused by the 


program waiting at line 110 for a 
fixed period of time before 
inspecting the keyboard for a 


particular key depression. The 
response can be improved without 
any serious degradation in the back- 
ground music by adding lines 315 to 
316 and replacing lines 110 to 170 
thus: 

110 PROCDISPLAY 

120 PROMUSIC 

130 k=INKEY (WAIT %/10) 

140 IF k=90 OR k=122 THEN 


AS= “LEFT” 
150 IF k=88 OR k=120 THEN 
A$ ="RIGHT" 


160 IF k=58 THEN A$="UP” 

170 IF k=47 THEN A$="DOWN” 

315 *FX15,0 

316 *FX11,0 

The second problem is caused at 
lines 970, 1000 and 1060 where 
there are jumps out of a procedure 
right back to the outer level of the 
program. 

The problem in this program is 
solved by restructuring. First 
delete lines 980-1000 and make the 
following changes: 

90 REPEAT:MORE= TRUE 

270 UNTIL MORE 

970 LIVE =LIVE-1: 

MORE = FALSE:ENDPROC 
1060 PROCWAIT(5000): SCREEN % = 

SCREEN % + 1:MORE = 

FALSE:ENDPROC 

35 REPEAT 

55 REPEAT 

271 UNTIL LIVE<O 

272 ON ERROR GOTO 1400 

273 *FX15,0 

274 VDU17,0,30:PRINT 

“DEAD",',”“Press SPACE BAR 
to continue’”’,”, "ESCAPE to 
terminate’ 

275 REPEAT; UNTIL GET =32 

276 ON ERROR GOTO 30 

277 UNTIL FALSE 
1400 MODE 7:*FX11,50 
1410 END 
I also found it desirable to display 
the scores while waiting for the next 
screen by including the statement 
Procdisplay in line 70. 

F T Beil, 
Malvern, 
Worcestershire. I 


__€D/TORIAL__ 


BREAK IT TO THEM GENTLY. You should make sure 
newcomers to computing are seated before you tell 
them that although home micros may seem the same 
to the outsider — same small plastic case, same 
claims to electronic wizardry — each model is very 
different. So different, in fact, that software written 
for one machine will never run on another. 

Despite the fact that a pop single would never be a 
hit if it could only be played on only one type of 
record player, software incompatibility seems 
acceptable to the home-computer industry. Why 
should this be the case? 

At first sight the idiosyncrasies of each computer 
appear to be the stumbling block. Different micros 
do different jobs and with varying degrees of 
efficiency. Because the BBC Micro has a sound 
synthesiser, special commands are needed to handle 
it. So even if the ZX-81 used the same central 
processor and the same Basic as the BBC computer, 
there would be large chunks of the BBC’s programs 
which would mean nothing to Sinclair’s mute 
machine. But these differences in hardware need not 
rule out portability of programs between micros. 
Had the financial rewards been high enough that 
problem could have been solved by now. The fact is 
the micro-makers do not want portability. 

The whole idea of pushing a micro into the home 
mass-market is to sell a lot of units. If a machine is a 
success, big sales of software will follow — prefer- 
ably the micro manufacturer’s own brand. In some 
cases the fact that an outstandingly good program is 
available on one micro only can become a strong 
selling point in the machine’s favour. Regardless of 
whether or not that program comes from an 
independent software house, the last thing the 


micro’s manufacturer will want is for the program to 
become widely available on other machines. 

A degree of standardisation does exist in business 
computing. Digital Research developed the 
operating system CP/M which does at least ensure 
portability of software between certain Z-80-based 
micros. But what is expedient in the business market 
is not necessarily important for home computing. 

Home users are interested in computing for itself 
— for the things one can do with computers. 
Business users’ interest lies in computers as tools. 
Where a home-computer user might write a game 
after work, the business owner is unlikely to want to, 
or be able to, knock up a database management pack- 
age over the weekend. The business fraternity need 
access to a wide choice of highly complex software, 
so portability is more important. 

There is, however, a new twist. A recent survey 
conducted by IBM in the States showed that 60 
percent of IBM Personal Computers are being used 
in the home. Until now home computing has meant 
low-cost computing. If it comes ta include business 
computing at home, then software standardisation 
will become important and profitable. 

Last month French company Cyborg’s plans to 
tackle the portability problem were revealed in Your 
Computer. Now Digital Research has announced a 
graphics software system which could have wide 
implications for home computing. Any graphics 
display created using this system will run on any 
other micro that can support it. 

If producing more than a million home micros 
earned Clive Sinclair a knighthood in the Birthday 
Honours then surely the first man to break the soft- 
ware barrier will be in line for a hereditary peerage. 


How to write for Your Computer 


We called this magazine Your Computer precisely because we welcome your 
views, tips and hints and even your criticism of machines and software in general. 
If you would like to see your name in print, whether on a Software File program or 
a full-blooded article, here is how to go about it. Ideally, all articles should be 
typed double-spaced on one side only of uniform sheets of paper. If listings can 
be dumped directly from a printer — you can always use a friend’s or user group's 


— this minimises the risk of error. In a perfect world a cassette would 
accompany the article. That considerably speeds up the checking process. Not 
only do you get to air your own discoveries and opinions, but we will even pay 
you for the privilege. We pay £35 per published page — that's as it appears in the 
magazine and includes illustrations. 
Why not give it a try? You have nothing to lose but your postage. 
We want program checkers to assess readers’ programs. If you 
Wa nted . can help us please write to Simon Beesley, Your Computer, 
stating which machine you have expertise on. 
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Lynx big cat 
bounces back 


Now you SEE IT, now you don’t. 
Camputers finally launched the 96K 
version of the Lynx for £299 at our 
Earl’s Court Computer Fair, But on- 
ly 37.5K of the total memory is 
available to the user for Basic pro- 
grams. An additional 24K is 
available for machine code. The 
screen and operating system make 
heavy demands on the Lynx’s RAM 
and leave the user with just 13.5K 
on the 48K model. 

It is not possible at present to run 
a printer from the 48K Lynx but 
Camputers have have included the 
necessary software in the 96K's ex- 
panded ROM and will be supplying 
it free on cassette to 48K owners. 
This will allow printer with RS-232 
interfaces to be driven from the 
Lynx’s serial port but owners who 
want to use a parallel interface will 
need to spend a further £49.95 on 
Camputers is also offering to 
upgrade 48K machines to 96K for 


YOURS 
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Raider Power 
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Quicksilva ZX-81 
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NEWS 


Laser and Comx rising in the East 


as pre-la 


EVEN MORE remarkable than the £70 
price tag of the Laser colour computer 
or the built-in joystick of the Comx 35 
is the fact that the distributor, 


Moiranbrook, has cut both their 


BBC takes the Hitachi 
microfloppy for a spin 


unc 


cae 


h pric 


ae 


— = 


prices before they have even been 
launched. 

The Laser 200 is none other than 
the Texet TX-8000 reviewed in April 
Your Computer and now to be sold for 


SINCE HITACHI and Sony released 
their microfloppy disc drives last 
year companies have been racing to 
adapt them for home computing. 
Now Advanced Memory Systems 
has produced a 3in. disc system for 
the BBC Microcomputer using the 
Hitachi drive. 

The drives which are cased in rigid 
steel cost £225 and £399 for the 
single and double version. Included 
in the price are a manual, cables, a 
utility disc and an EPROM 
containing the formatting program 
which plugs in to one of the BBC’s 
ROM sockets. 

At £4.95 each the 3in. double- 
sided discs are more expensive than 
the normal 5.25in. floppy discs but 
have the advantage of being totally 
enclosed in rigid plastic with no 
exposed surfaces. At present these 
products are only available by mail 
order from Advanced Memory 


Services, Woodside Technology 
Centre, Green Lane, Appleton, 
Warrington. 


es go West. 


” ¢ 
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£30 less at £69.95. It comes with 4K 
RAM but when it goes on sale next 
month a 16K RAM pack will be 
available for £29.95, 

The Comx 35 was advertised last 
month for £149.95, but Moiranbrook 
has now reduced the price to £119.95. 
Based on the 1802A processor it offers 
a full-size keyboard, 35K RAM and a 
built-in joystick, 

There are no pixel plotting 
commands in the machine’s Basic but 
as on the Vic the entire character set 
can be redefined to give a_ pixel 
resolution of 240 by 216. Other 
features include a_ single sound 
channel and a choice of eight 
foreground and eight background 
colours. 

Both computers will be in the shops 
next month. Details of the Comx 35 
and Laser are available from Moiran- 
brook Ltd., 30 Hornsby Square, 
Southfields Park, Laindon, Basildon, 
Essex. Telephone 0268 418414. 


Beeb-Ex may look like the latest automatic vegetable slicer but in fact it is 
an interface card which connects to the BBC Micro’s 1 MHz bus port and 
is designed to expand the BBC's 1/O facilities. It takes up to four 
Furocards from a range of 30 offering such facilities as 8 or 12-bit 
analogue interfaces, additional independent video outputs, and extra 
memory. 256 bytes of memory can be addressed directly and up to 1 
Mbyte in page mode. Beeb-Ex costs £49 from Control Universal Unit 2, 
Anderson's Court, Newnham Road, Cambridge. 


Pacy compiler 
Mecodes faster 


DAVID THRELFALL, whose series on 
his ZX-8] compiler Mcoder starts in 
this month’s issue, has now written 
improved versions for the ZX-81 and 
Spectrum. The new compiler, 
Mcoder 2, is unique among Sinclair 
compilers in allowing for string 
variables and string splicing. It also 
provides for up to 26 arrays. 
Programs compiled by Mcoder 2 run 
around 50 times faster. Mcoder 2 is 
available from PSS, 452 Stoney 
Stanton Road, Coventry CV6 5DG, 
and costs £9.95 for the Spectrum 
and £8.95 for the ZX-81. 


Bank manager 
in the wardrobe 


HOME COMPUTER ADDICTS can now 
conduct their financial transactions 
without dragging themselves away 
from the keyboard. Under 
Nottingham Building Society’s 
Home Link scheme account-holders 
will be able to run their accounts 
from home by linking up to the 
building society’s computer via the 
Prestel network. 

The catch is that the scheme only 
applies to people with savings of 
£1,000 or over. If you already own a 
computer and you are willing to 
invest this sum the building society 
will supply you with a Prestel 
adaptor for 12'’p a week. If you do 
not own a computer the company 
will provide a 16K Spectrum 
together with the Micronet Prestel 
adaptor for 50p a week. 

The scheme offers account holders 
such facilities as using the computer 
to check their balance, pay their bills 
and engage in discount tele-shop- 
ping. There will be monthly 
competitions with substantial prizes 
and an annual prize of £50,000, 

The Bank of Scotland is also tied 
in to the Home Link scheme so it 
will be possible to transfer funds 
between building society and bank 
savings accounts, 


From Penzance to Aberdeen 


Tandy dealers await the MC-10 


TANDY IS BACK in the bargain base- 
ment of home computing with a 
sub-£100 colour computer called the 
MC-10, 

The 4K MC-10 will be in the shops 
from October together with an 
optional 16K RAM _ pack. The 
machine is based on a 6803 CPU and 
has a built-in serial port for a printer. 
The click keyboard will accept single- 
key entry or allow you to type out 
commands in full. 

Until the MC-10 arrives Tandy 
dealers will have to keep trying to sell 
the Tandy Colour Computer — 
which has been difficult since the 


Orie Products has promised to support the Oric with a full range of 


peripherals. 


The first of these has now arrived — 


a four colour 


printer/plotter which sells for £169.95 complete with connecting lead. It 
uses the same ball pen mechanism as the Tandy printer and the printer for 
the MZ-700 reviewed in this issue. 40 or 80 characters can be printed per 
line in text mode, while the graphics mode provides a variety of plotting 
commands. Print speed is 12 characters on 4.5in. plain paper. The Oric 
printer comes with a standard Centronics interface and can thus be used 
by any other micro with a parallel printer. 


Dragon was launched. Effectively the 
Dragon is a Tandy look-alike inside 
with a better keyboard outside. 

As the 32K Dragon now costs just 
£175 while the 16K Tandy costs 
£240, selling Tandys in Britain is a 
struggle. Tandy is not planning to dis- 
continue the Colour Computer yet 


but price cuts are likely soon and work 
on a replacement continues behind 
Tandy’s closed doors. 

The company’s great advantage 
over its rivals is the after-sales support 
it can offer through 350 Tandy shops 
stretching from Penzance to 
Aberdeen. 


Pilot a flight from reality with 
Harrier take-off for the Oric 


HARRIER ATTACK will soon allow 
war-games enthusiasts to put away 
their toy guns and cap pistols and 
take to the skies at the controls of an 
Oric. This £6.95 game from 
Martech Durell allows you to take 
off from the deck of a carrier 
navigate your way to a target, 
fending off hostile aircraft, and 
bomb the enemy base, The only 
option it does not leave you is crash- 
landing your plane on a ship in mid- 
Atlantic, 

Up till now Martech has been 
better known for computer- 
moderated board games like Conflict 
and Galaxy Conflict but now it is 
also producing arcade-style games 
like Harrier Attack for the Oric and 
Jungle Trouble for the Spectrum. 
Conflict and Galaxy Conflict are 
strategic war games for two players. 
You plot your progress on a board 
while the computer sets up new 
military scenarios. 


The war games haye been avail- 
able on the Spectrum for several 
months and are now being released 
in versions for the Atari 800, 


Commodore 64, BBC B and Dragon 
32. Martech is on 0323 642719. 
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JOYSTICK 
INTERFACE I 


for 


sinclair 


Spectrum 
81 


ABOUT OUR JOYSTICK INTERFACE INTERFACE II COMPATIBLE SOFTWARE 
Totally replacing our extremely popular 2X SPECTRUM 2X SPECTRUM continued 
original interface, which sold over 1500 feo. m { Seontymen ——Silegenoh nemnaied 
units in 7 months, with a much improved > Harner Veet Softwar. Pony Ean 
design. + The Android Run me 

The Interface Module If has been specially : oe" LATEST ADDITION : 
designed to plug on to the rear connector Pereeft a ee as New Generation Software 
of your ZX Spectrum or ZX81 and allow Wiarroaes O Knot In 3D £5.95 
you to connect any standard Atari type resettled Gelectic Astorank 

digital Joysticks, All of the computer’s aot wise, Gee 

connections are duplicated on an extension COEMiera Systems Leapfrog piu a 
connector so that you can still use any other SLL kins 2 cine arve aaaunn 
devices intended for use with your computer. OK 'Tromes ~ Cap Torx case genpeel yee een 
The Interface Module II resides in the same Heggom Cormalinnis = igh ‘sceneries... ae 
memory space as the keyboard, which re- Mazechaae Puckenen 
mains fully functional at all times, therefore BE me a ike 
it will not interfere with anything else insole LO ae See Ra ey 
nee ee Soot hae 
When a suitable joystick is plugged into Newsott Products Tree. Baroas Pave Bamber 
‘Player 1’ socket its action will mimic pres- Pion Pratt Simulation ume 
sing the cursor keys, up “7”, left ‘'5” and so Oviekstve seers “Gonebam -y geomen 

on. The firing button will simulate key ¢. 3 Wenee Sones teva 5 Astaroyes 
This unique feature guarantees the best soft- eee ee ETT : Pee” 


ware support. 
Take a look at the selection of compatible NB [J Available from us, please tick 
games we have listed. More are being added * State “AGF version” 

all the time as a result of our contact with 


the various software companies, 

A second Joystick id be connected in the KEY FEATURES Y Ko 
‘Player 2’ position which simulates in a para- * Proven cursor key simulation for 

Wel fashion keys T-Y-U-I-P. This will allow . 

you to play a whole new generation of two maximum software support ATARI 

player games, * Accepts Atari, manepene Pro, Wico, CONTROLLERS 

An added advantage of using our Joystick Starfighter, Le Stick, etc Joysticks F 

Interface is that you relieve your keyboard * Second Joystick facility are phate bs aptly 
of the key-thumping strain of game playing * Eight directions programmed in simple ) >» Vommocore 04; 
whilst increasing the, enjoyment. BASIC Atari VCS, Atari 400, Atari 800 
Using joystick control in your own programs F If you requi i 

is as easy as reading keys, Eight directions * Rear extension connector for all other cameo seal ages Sa Ra ae 
and Fire are all read by simple BASIC. With add-ons BI > module Mark OrGer 
every order oe ie . hee ea * Free demo program, “Video Graffiti’ + OLD’ Joysticks 

program called ‘Video Graffiti’ plus a full : < 

Or et inencetone full instructions ONLY £7.54 inc VAT + P&P 


FROM: MR/MRS/MISS 
ADDRESS 


SEND C.W.O. (NO STAMP NEEDED) TO: A.G.F. HARDWARE, DEPT. YCR 
FREEPOST, BOGNOR REGIS, WEST SUSSEX, PO22 9BR 


SOFTWARE AS TICKED ON LIST 


SOFTWARE AS TICKED ON LIST 


ZX81 O ZX SPECTRUM 0 Please tick 
DEALER ENQUIRIES WELCOME EXPORT PRICES ON APPLICATION 
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Computer Club is here to encourage you to start your own local computer club or, if one already 
exists, to join it and become involved. We would like to hear of anything which has made your 


club a success, or of any projects or programs you are developing. 


WITH A BASE at Biggin Hill, the home of 
Fighter Command during the Battle of 
Britain, you might expect the North Kent 
Amateur Computer Club to concentrate on 
flight simulations and aerial combat programs. 

But when Your Computer visited NKACC 
— held at Biggin Hill memorial library during 
the school holidays — the evening was 
dedicated to the serious business of Prestel, 
especially to that system’s magic circle for 
home computer users, Micronet 800. 

The good news was brought by Dr David 
Annals, secretary of the Association of 
Computer Clubs. Also bearing witness were 
Barry Biddles, editor of the Independent 
Commodore Products User Group South-East 
magazine, and Tom Cranston likewise of 
ICPUG. The south-east branch of this 
particular organisation has been going for 
nearly five years, so it is no surprise that its 
membership of around 300 somewhat dwarfs 
the nascent NKACC’s 60 members. 

However small the NKACC may be, it is 
clear that they are keen to be involved in as 
many projects as possible. 

An impressive array of equipment was set 
up to illustrate the lecture, including a Pet 
CBM, a colour TY monitor, a Tantel modem, 
and a black-and-white Reuters monitor. 
Prestel is an information-only system operated 
by British Telecom, Its format is the same as 
a viewdata system like Ceefax or Oracle. The 
essential difference lies in the telephone line. 
“The Prestel computer can display a vast 
number of frames much more quickly than its 
competitors which do not have the advantage 
of the telephone line” said Dr Annals. 


In the heart of the rural 
English scene, Paul Bond 
discovers North Kent 
Amateur Computer Club is 
joining the network. 


This speed advantage means faster access to 
its data base. Prestel computers are not, as yet, 
accessible all over the country, however, this 
did not affeect NKACC members who could 
count themselves lucky that most Prestel 
computers were based in Croydon. The main 
editorial computer is called Duke, and 
Enterprise is the mailbox machine — but the 
other computers have a rather more literary 
lineage: Hogarth, Keats and Dickens being 
among their noms de plume. 

Having given us a basic idea of what Prestel 
was about, Dr Annals moved on to the inter- 


Local society news 


Edinburgh branches out 
FROM BEING a club devoted to the ZX-81 the 
Edinburgh Home Computing Club has 
branched out and now seeks to cater for all 
home computers. It meets on the second, third 
and fourth Wednesdays of each month at the 
Claremont Hotel, Edinburgh, Future plans 
include putting out a bi-monthly newsletter 
and hardware and software workshops. 
Anyone interested can contact John Palmer on 
031-661 3183 or Iain Robertson on 
031-4412361. 


Tameside technocrats 
TAMESIDE Computer Club meets on the first 
Tuesday of every month at the Co-Operative 
Society Hall on Market Street, Hyde. The 
club has a technical section and is also 
planning to write and market its own software. 
Contact Terence Batty on 061-3665935 for 
further information, 


Computing in Cheshire 
THE MID-CHESHIRE Computer Club meets 
every second Friday at the main Winsford 
library in the town centre. Meetings are varied 
in content and include courses for beginners. 
In July the club holds its own Computer 
Olympics — a fun evening for members and 
the community. For details ring Simon Sadler 
on Winsford 53339. 


Renfrew micros 

COMPUTERNIKS in the Renfrewshire area can 
attend meetings of the Bishopton Computer 
Club. The club meets monthly on Sunday 
afternoons at Cwa Ben, Sachelcourt Avenue, 
Bishopton. Most of the range of popular home 
computers are on show at meetings, from the 
ZX-81 to the BBC Micro, Anyone is welcome 


to go along whether they own a computer of 


not. For more details contact Alasdair Law on 
Bishopton 3137. 


Top picture: Kevin Viney and Micronet 
hardware. Above: David Annals and Tom . 
Cranston do some pre-flight checks. 


active facility open to members who pay to 
become part of Micronet. Whether your 
modem is hardwired or acoustic, the 25 by 40 
format of the Pet fits nicely into the Prestel 
format. Other machines like the BBC have to 
adapt. The ACC secretary demonstrated the 
interface by summoning the Enterprise. 

There are 100 different programs for at least 
four machines provided by every member user 
group. The clubs are required not only to 
provide the programs, but also to maintain 
them. At least 10 percent of new programs 
have to be added every month. To this end 
regular seminars are being held to train people 
as Prestel editors. Two editors’ conferences 
have already been held. Once admitted to this 
elite you can do things like unburden yourself 
in the viewdata magazine’s Poet’s Corner as 
this manic downloader did: 

“For most programs I have no need, to 
duplicate I must succeed; It’s not that I‘m 
consumed by greed, my honesty is guaranteed; 
To all you writers I’m no threat, ‘cos I observe 
an etiquette; I am a software paragon, I’ll not 
pass your program on.” 

Usually, the Biggin Hill club’s meetings are 
rather informal. Meetings are held every 
Thursday. For further details contact Ian 
House on 01-690 5441. 
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CHAMPIONS! | 


The smash hit 


FOOTBALL GAME 


for the 
DRAGON 32, SPECTRUM 48, 
BBC B and ZX81 16K 
E. available on cassette for 
£6.95 (ZX81 £5.45) 
by return of 1st class 
post from 


PEAKSOFT 


BS 7 HAWTHORN CRESCENT 
BURTON-ON-TRENT 
(0283) 44904 


rT) poulD age BE-~ 


R: EXT BRIAN. CLOUGH? 


Take your team from the 4th 
Division to the European Cup! 
Features 4 divisions, promotion, 
relegation, transfers, injuries, 
suspensions, weekly results 
and league tables, reserve team, 
crowd trouble, and all the fun, 
drama and frustration of 


if you Udon’ t give two hoots for football, you'll be hooked. 
if you’re a fan, you'll be playing all night! One of the 
most entertaining games currently available — it’s the 
one that we play! 
DEATH’S HEAD HOLE (Dragon/BBC B) £5.45 — The 
television crews are assembled at the entrance and 
your mother has sold her story to The Sun. The eyes of 
the nation are on you! Face the terrors of a Mendips 
pothole as you lead a mission of mercy to rescue a 
party of frightened cavers. The realism is astounding! 
“Breaks new ground in home computer simulations” — 
Dragon’s Teeth. “Very realistic and enjoyable .. . 
challenging and fun . . . recommended to ail role 
players” — Popular Computing Weekly. 
LIONHEART (Dragon only) £5.45 — Unique, two-part 
romp. Arcade-style action as you assemble your army, 
pursued by the ruthless Prince John, switches to 
colourful graphics adventure as you land in the Holy 
Land to mount your Crusade against the Sultan Saladin. 
DON’T PANIC! (Dragon only) £3.45 — Two classic 
adventures at an incredible price, to launch our new 
Bargain Bytes series. Features Towers of Death and 
The Ice Kingdom. Villians and hazards galore. 
HANG IT! (Dragon only) £5.45 — 1,000 (yes, 1,000!) 
posers on British place names in this family word game. 
Set your own problems option. 
All prices include post and packing. We GUARANTEE 
same day despatch by first-class post. Clip the coupon, 
or simply note your name, address, computer and 
programs required on the back of your cheque. 
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managing a league club. yyy 


DRAGON 32 
as esgic epeaNAne 


1 POP STAR £5.25 


The classic adventure game that's different everytime. A 
must for budding rock stars. 


2 SUPER SIX GAMES 


£4.50 


Soccer Manager, Video Pool, Pac-Man, Darts, Death Race 
: 2000 and Meanies. 


3 MONOPOLEE £5.25 
All the features of the famous board game, but with extra’s 


All three cassettes £12.00 


Send to: 
SWANSOFT, Dept YC, 
8 St Aiden Drive, Killay, Swansea 


Please send me 1 
Cheque of P.O. £5.25 £4.50 £5.25 £12.00 


SPECTRUM 
COMPILER 


For both 16K and 48K 


Almost any BASIC program can be speeded up, by a 
factor of up to several hundred times. It will produce 
Machine Code which can be located at any address. 
Handles nearly all BASIC commands. Some of the 
features unique to this compiler are: 


. Noise generator (explosions, gunshots) 

. Mini Sprite Graphics 

. Selected Screen Scrolling 

. Special BEEP command 

. Special INPUT statement and normal INPUT 
statement 

. Fill the screen with current attributes, and many 
more too numerous to mention. 


All this for only £7.99 both versions. 


We have a number of original machine code games 
under development, which will use the full Hl RES 
graphics and sound facilities of the compiler. These will 
be coming shortly. 


Send P.O./Cheque, payable to: 


WYE VALLEY SOFTWARE 


PARTON HOUSE 
KINNERSLEY 
HEREFORDSHIRE 


fo>) ObBWN— 


SINCLAIR OWNERS 
READ THIS From === 


You ve probabty heard about MACHINE CODED PROGRAMS and thought “so whatl How can they 
melo me? 
Well low you can find Gut and taste the very real oifference by purchasing our latest INE CODED 
fi 


pragrams These emulate features of the mast modern professional computers (12 years writing machine 
Coded programs for IBM ICL. UNV AC and Sinclar means we know what were talking about) 
Just ead th specication and you'll $ee wnat we mean 


MACHINE CODE TEST TOOL 


The ultimate professional tutor Ts fo Nelp us write our own programs 
d iy MSEUCHONS 44 they're written 


Supulied free with the Spectrum versior 


Avavabie tor tte lod 2881 and |oaak spectra 


SPECTRUM CHESS Dare you tace The Turk 
The onigvial Turk was an eighteenth cer TEN, 
<a! M@ and seated Oerund @ wooden <al K 
CP now offer you the cweneth century ler 
The Terk challenge: you to » game of chestl 
MANY OPTIONS INCLUDE: 
= 6 CEVELS OF DIFFICULTY 
© DEMONSTRATIO @] 
. JAI 


oD 
* WISHED CAAMES CAN BE STORED 
+ RECOMMENDED MOVE 
FULL INSTRUCTIONS PROVIDED 


ADDRESS MANAGER... 


Works on the 18K and 48K Spectrum, in 44K it wi'l store, he, sedees ard segue ay 
1500. .nchyidual names), Dyram ory Management and campressior secrnige 

and there's a lol more 

. SCREEN INPUT and EDITING — see (145.3 page asic Nappens well ner, Gelete and Te 


customers into types, areas, size 


« CLUBS — p ners list. sort Oifferent categories ete 
a ee 


MACHINE CODE..1T MAKES ALLTHE DIFFERENCE..... 


Post order ta Cxford Computer Publisning Led. PC) Box 
Pease rush ne Address Manager at £895 each Speci crily 

Chess The Turk at £5.95 each 48K Spectrum ortly 

Machine Code Test Tool a £9.95 cach 
Tk box for edition required. . 2X Spectrum 

Je, postal order or ACCESS No to abowe address. Gr wiephane order with ACCESS No tc 
BBBHOb 
NAME 
ADCRESS 
POSTCODE 

Avwlatle fram most branches of WM SMITE and cone renner 


Installed in 3 easy steps... 


|. Peel of the touch sensitive key pad. 

2. Plug in Klik-Keyboard (no soldering) and place in position. 
3. Apply self adhesive two-colour legends to the keys. 

This full 40 key keyboard has a positive click feel as the keys are 
depressed but as it replaces the original touch pad it becomes a 


permanent part of the ZX81 without bulky boxes or trailing wires. 


REMPSTON 


Dept YC4, 80a Bedford Road, Kempston, Bedford MK42 8BL_ s 


DIGITAL 
VIC 2 D ieee renter 


COMMODORE AT A PEA LISTIC PRICE 


+ PET ae. + £7.50 
ie £29. 99° rar 


ENQUIRIES 
abode INCLUDING 
/ 5 FREE GAMES 
Allow 7 Days Delivery 
* Fully Compatible 
* Designed by our Engineers — 
NOT just an Interface unit 
¢ All Cables Included 
¢ Powered and controlled by your 
computer — SIMPLY PLUG INI 


QUICKSHOT =" 
JOYSTICK — 


* interfaced to plug straight le Extra (ong 
into SPECTRUM 

* Compatible with most software 
from: Quicksiiva, Silversoft, Artic, 
New Gen etc., etc. 

. Other Programs ONLY 


easily modified 
rFuinseructions = A) og 


for Atari/Commodore 4 £7.50 P&P Situk ise 
only£12. 99 + £1.00 P&P foraura grip 
* Interface unit only available for use £ 7 7. 99 oes 
with your own Atari type Joystick only + £1.00P&P — Stsleaneheng 
Credit Card Sales Line 24hours. %' .& a oe cole 
 —= 
2@BATEL 27 HOPE STREET, HANLEY. 


Ses. 
ZSSELECTRGONICS Foe 


Rubber suction 


SOFTWARE 
~ SPACE INVADERS~ 


WRITTEN TOTALLY IN MACHINE CODE 
EXCELLENT COLOUR GRAPHICS & 
SMOOTH MOVEMENT OF INVADERS, BASE. 
FEATURES INCLUDE 1 OR 2 PLAYERS 
BONUS BASES, SPINNING SPACE SHIP, 

5 ROWS OF INVADERS, SKILL LEVELS, 
SOUND, HI-SCORE, HALL OF FAME. 


£5.95 INCLUSIVE, NO EXTRAS 
PRO SOFTWARE 
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Starting out in home computing? First Bytes is for you. 
Just write to Your Computer with any hardware or 
software problems, no matter how small or simple. 


QUESTIONS 


What are arrays for? 


‘Can you explain arrays to me | is equivalent to “reserve space for 10 piles, 


clearly? How and when 
should | use them?’ 


one number and therefore you might think 
that if you want to store lots of numbers you 
must have lots of simple variables, with 
different names. As often only single letters 
can be used as variable names, this would 
seem to limit you to the letters A to Z, and 
hence to 26 variables. This is obviously not 
much use if you want to store lots of 
information, so most dialects of Basic also give 
an array facility. This allows you to use the 
same letter to describe a number of different 
variables. Exactly how arrays are dealt with 
varies with the dialect but these are the general 
principles. 

If you think of a simple variable A as a box 
in which you can store a number, then think of 
an array A as a pile of boxes called A. To 
define each box in this pile separately you now 
need to be able to indicate where in the pile 
that particular box lies. To do that you 
number them by adding a “subscript” and 
calling them A(0), A(1), A(3) etc. What you 


have now is a “‘single-dimensional array”. To | 


go back to our box model think what would 
happen if you put another pile of boxes — still 
called A — behind the first pile. To define a 
particular box you would now need to specify 
which pile it was in, and then which position 
in that pile it occupied. To be able to do that 
you would obviously need two subscripts, one 
to specify the pile, and one to specify the 
position in the pile, so boxes are named as 
A(0,1), A(1,1) ete. 

If we now make another two piles of boxes 
to the left of our existing piles — still calling 
them A — we need three subscripts, and call 
boxes A(0,1,1) etc. The box model breaks 
down at this point, as we cannot draw in more 
than three dimensions, but as in the computer 
we do not really have boxes but “array 
elements” you can actually often make arrays 
with four or more dimensions. 

Obviously all these array elements are going 
to take up more memory than simple 
variables, as each element has to be labelled so 
that it is recognised as different by the system. 
It is usually necessary to reserve memory 
space for arrays by Dimensioning them. When 
you Dim an array you must tell the computer 
how many elements you want, and how you 
want them arranged. For example 

DIM A(10,5) 
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each containing 5 boxes’’. 
When you want to put something into a 


; _ | particular element you just name it with all its 
A SIMPLE numeric variable can only contain 


subscripts, for example, A(0,1,1) = 128 

and to get something back just read it in the 
same way X= A(0,1,1) 

String arrays are like simple arrays, except that 
they have “depth” built in so that they can 
contain a whole list of numbers. As each of 
these numbers can represent a character you 
can store whole words. String arrays may be of 
“fixed” or ‘‘variable” length. In a fixed length 
array, all the strings are the same length. This 
is really a disguised simple array with an extra 
dimension. This can be very wasteful if some 
of the words you want to store are longer than 
others, as the empty space will still be reserved 
in memory. A variable length array is much 
better as it has “‘elastic” array elements which 
expand automatically so that the string you 
enter just fits. The length of each element in a 


| string array is limited to 255 as the length of 
| the string must be stored in one byte. 


Keith and Steven Brain 


ALL THE DIFFERENT microcomputer manu- 
facturers make claims about the resolution 
available on their particular machine, but what 
does this mean in practice? 


Start by thinking about the normal text | 


screen where alphanumeric characters are 


| displayed. The number of characters which 
can be displayed varies according to the | 
system but usually consists of 16-40 characters , 


per line, with 16-24 lines per screen giving 


| between 256 and 960 characters on the screen. 


Each of these character positions can show 
any of the available characters. The characters 


available may be totally pre-programmed in | 


ROM, or the video generator chip, or some of 
them may be user-programmable in RAM. 
Instead of showing an alphanumeric character 
each position may often be set to a particular 
colour instead. 

The next stage is low-resolution pixel 
graphics where each position is divided up 


FIRST BYTES. 


SA 


/ 


WHEN YOU have spent a long time writing a 
program it can be a frustrating experience to 
find that it will not fit into the available 
memory. Usually this only becomes apparent 
when you run the program and discover that 
although the program text fits in there is not 


into a number of individual pixels — picture 
elements — which can be controlled separately 
— normally there are four or six units. 

Finally we have true high-resolution where 
even more points can be addressed 
individually. The resolution is expressed by 
giving the number of points on the X and Y 
axes which can be controlled separately. Fox 
example, 128 192=24576 points. As the 
number of points to be controlled increases, so 
does the memory required to support this. 

If we take the simplest case where a point 
can only be on or off, and we represent each 
point by one of the eight bits of a byte, then 
24576 points will need 24576 over eight bytes: 
that is, 3K. When we want to be able to set 
each point to a different colour then the 
memory requirement increases rapidly. If we 
take bits in pairs, instead of individually, then 
we can have four different colours represented 
as follows, but need 6K of memory. 


enough room for its variables. Up comes the 
message “Out of memory” or, simply, on the 
BBC Micro “No room”’, 

This is a common problem, particularly on 
micros where the screen memory consumes a 
large portion of RAM. 

After the screen memory and the operating 
system have taken their share, in high- 
resolution modes, the user is only left with 
8.5K on the 32K BBC model B; while on the 
Lynx the screen takes 32 of the 48K RAM. 
Lack of memory can also be a problem on the 
Spectrum and Oric where 6K and 8K 
respectively are given over to the screen 
memory. 

In many cases the program turns out to be 
only a few hundred bytes over the limit and it 
is usually possible to trim it to the required 
length. 

One way of doing this is to redesign the 
program. It is clearly wasteful to have several 
different parts of the program performing the 
same function. You can save a lot of space by 
ensuring that each distinct program function is 
handled by one subroutine. This also happens 
to be good programming practise. 

On a smaller scale you can cut the program 
length by putting as many statements as 
possible on one line. Most micros limit the 
length of a program line to 255 characters but 


bit 1 bit 2 
Colour 1 on on 
Colour 2 on off 
Colour 3 off on 
Colour 4 off off 


If we alternatively look at bits in fours we can 
cope with 16 different colours but we now 
need 12K of memory for that 128x192 


resolution. bit1 bit2 bit3 bit 4 
Colour 1 on on on on 
Colour 2 on on on off 
Colour 3 on on off on 
Colour 4 on off on on 
Colour 5 off on on on 
Colour 6 on on off off 
Colour 7 on off off on 
Colour 8 off off on on 
Colour 9 on off on off 
Colour 10 off on off on 
Colour 11 off on on off 
Colour 12 on off off off 
Colour 13 off off — off on 
Colour 14 off on off off 


FIRST BYTES 


SAVING 


on the Spectrum a single program line can be 
much longer. 

If you adopt this technique be careful where 
you place your If-Then statements. Remember 
that if the condition in an If-Then statement is 
not satisfied, control passes to the next line 
and not the rest of the same line. 

Arrays can consume large tracts of memory 
and it is sometimes more economical to Poke 
and Peek data to and from an area of memory 
outside the Basic program area. 

On some micros the operating system 
reserves certain parts of RAM for its own 
purposes — as a cassette buffer or to store 
user-defined character definitions. If these are 
not in use you claim them for your own 
storage areas. The space from 828 to 1019 on 
the Vic, for example, is set aside for reading-in 
cassette data files, while BBC programs can 
sometimes make use of the RAM running 
from &900 to &E00. An alternative method of 
reserving storage space is to lower the top of 
the Basic program area — RAMtop on Sinclair 
machines — and use the free space above. 

The limitations to this technique are that 
you can only store integers in the range 0-255. 
There are many other ways of saving space but 
most of them rely on each micro’s particular 
quirks. In future First Bytes, we will give 
some tips on how to exploit these quirks. 


Colour 15 off off on 
Colour 16 off off off off 
Although you can have 16 colours in this way 
you could alternatively have fewer colours and 
use some of the other bits to store other 
information such as intensity, flashing, or 
background/foreground. 

Some systems make some memory savings 
by restricting the number of different 
attributes which you can use in a given area. 
For example you may not be able to set all 
adjacent points to different colours. 

Most systems give you a choice of hi-res 
modes with different numbers of colours and 
addressable points but you must always 
remember that the more complicated your 
requirements the more memory you will use, 
and that it is not usually the total memory 
capacity of the machine which is important 
but the amount left after setting up the hi-res 
graphics. Keith and Steven Brain 


— 
| could 
do that... 


Most micros have a pseudo-random 
number generator, which produces a 
series of numbers which lie between 0 
and 1. They are supposed to be random: 
but are they? There are many algorithms 
in use — for instance, on one of our 
machines the RND function takes an 
integer — the seed — and multiples it by 
another integer roughly equal to the 
square root of the largest number that 
can be stored in one word in the micro. 
If the result is too big to fit, it is just 
allowed to overflow, and just the most 
significant part is kept. This is the seed 
the next time RND is used. The number 
is then normalised — multiplied by a 
suitably small number so that all the 
results lie between O and 1 or 
whatever the range required. Now to the 
question: write a program to check the 
spread of a reasonably large quantity of 
random numbers produced on your 
machine, displaying the results as a 
histogram or graph on the screen. Do 
different ranges produce different 
results? 

The £15 prize for May’s Armstrong 
| numbers competition goes to N. Webb, 
3 Forest Close, Highcliffe, Dorset. His 
program was similar to many others and 
is probably the shortest possible 
solution, although not the quickest. 


10 FOR N = 1 TO 5000 

20 C=090 

30 BS = STR (N) 

40 FOR X = 1 TO LEN(BS$) 
50 & = VAL (MIDS (BS,X,1)) 
60 C = C + (A#A#A) 

7O NEXT 


IF C = N THEN PRINT N 


| NEXT | 


& 
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Telephone Godalming 5921 


BBC, DRAGON, COMMODORE, JUPITER ACE, etc. 


$= 7= Interactive Software Peo 


—_ Crown House, 386 High Street, Godalming, Surrey. 
Ee 


ole 


For those who are regular software buyers, |SP operate a club. A subscription of £7.50 p.a. entitles you to discounts 
from 124% % to 20% on all software. Different software will be on offer each month covering ATARI, SPECTRUM, 


CRASH DIVE 

Attack the enemy and 
penetrate his defences — then 
— crash dive, listen to the 
engines of his destroyers — 
quake to the explosions of his 


depth charges — will you 
survive to make a_ further 
attack? Super 3D graphics, 
colour and exciting sound. 

Normal Price £11.25 
Members Price £9.95 


ATARI SOFTWARE 


A QUESTION OF CHARACTER 

A booklet which discusses character 
set creation and mapping techniques 
together with a cassette that 
contains 2 character generators & 
demonstration routine. 

Facilities shown are: — 

1. Multicoloured character sets. 

2. Up to sixteen different colours in 
any character in mode O, — without 
altering display list. 

3. Transfer of high resolution 
drawing to character set. 

4. Save and load character sets to 
and from memory. 


THE TEN SECTORS OF 
ROTH 

Can you traverse the ten 
forbidden sectors and live to 
tell the tale? The rewards are 
high but so are the dangers. 
Exciting 3-D graphics, colour 
and sound. 

Normal Price £11.25 
Members Price £8.95 


DEATH RACE FROM MARS 
Can you hold off the invaders 
long enough to warn earth? 
Can you then escape the 
hazards the warlords have in 


NEW THIS MONTH 
FOR THE BBC — THE TEN SECTORS OF ROTH 
NORMAL PRICE £9.95. MEMBERS PRICE £8.45. 


JUST TO SHOW THE 2X81 IS NOT 
BEING FORGOTTEN — NEW SOFTWARE 
FROM A NEW SOFTWARE HOUSE. 


COUNTER ATTACK 


FROM 
WOODSIDE SOFTWARE 


You are a highly trained fighter pilot on a dangerous secret 
mission, enemy bombers have attacked your home plant. 
These bombers have been traced to a fortified city on the 
planet 2X81, your task — penetrate these defences and 
destroy the city. 


COUNTER ATTACK is one of the fastest moving and 
challenging arcade games available for the 16K ZX81 
computer. 


Features include: 


Altitude, Thrust Controls, Rockets, Bombs, Airborne Aliens, 
Enemy Missile Defences, Fuel Dumps, Mystery Targets, 
Continuous Scoring, Named Highscores, Scrolling Planet 
Surface, over 100 fast moving graphic characters possible on 
screen at one time. 


COUNTER ATTACH is available for 


£4 95 INC PP 


From: Woodside Software, Woodside, Dormans 
Park, East Grinstead, Sussex, RH19 2LU. 
Programmers: If you can write high quality software for any machine 
and would like to turn it into cash, contact us to discover our excellent 
royalties scheme. 
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store for you. Full animated 
graphics, colour and sound. 

Normal Price £11.25 
Members Price £8.95 


SPECIAL SUMMER OFFER 
PAY £10 AND YOU WILL BE MADE A MEMBER AND RECEIVE ANY ONE OF THE ABOVE 
CASSETTES FREE. Act now before this offer closes and become one of the Interactive Software People. 
All prices include post and packing and VAT. Dealer enquiries welcomed. 


The most 
terrifying aliens 


VITZION 

MIGSa0 
yet seen ona 
Vic 20. 

MAN N ore My gad 
or will you be 


another victim 


of their 
relentless pursuit? 


MAN HUNT 
A great game 
from H.F.S. 
only £5.95 
postage free to 
U.K. 


Order direct to 


H.F.S. 

35 Fenton Place, 
Porthcawl, 
Mid-Glamorgan, 
CF36 3DW. 


Please rush me cassette/s of MAN 
HUNT. | enclose a cheque/P.O. value £ 

payable to: H.F.S. Software, 35 Fenton Place, 
Porthcawl, Mid-Glamorgan, CF36 3DW. 


STRETCH YOUR 
MIND & Micro 
WITH 
Mr. Micro 
GAMES 
& ACCESSORIES 


Mysterious Island Vic 20 16 K 


Your graphic adventure begins ene 
escaping from prison in a hot air balloon— 
try to land it on Mysterious Island, then the 
fun really begins, @ Booby Tra Fields @ 
Killer Bees @ Hostile Natives © Hidden Clues 
© Force Fields @ Capture the Nautilus @ Full 
Graphic we © Several Games lead to 
Exciting Climax @ Separate Practice Program 
® Includes Blank Data Tape to store the game 
to play later. 

This game requires a ais level of skill 
and lightning reflexes. All successfi 
adventures can claim a unique personalised 
award by sending Mr. Micro their final 
position at the end of the game—(For use with 
Commodore Vic 20, 16k expansion, by 
joystick or keyboard). 
Ramdam Vic 20 £13.90 

This accessory enables programs which 
would normally only work with 3k expansion 
to work with 8k or 16k expansion. RAMDAM 
saves having to buy a 3k pack if you already 
own an 8k or 16k. With RAMDAM and a 
Commodore 16k expansion all known tape 
games will run on your Vic 20. @ Includes 
Memory Test Program ® Free 6°5k game 
-MICROVADERS for use with Joysticks. 
Hunchy Spectrum 48k £6.90 

Guide Quasimodo over the ramparts to 
rescue Esmeralda. Leap = dodge arrows 
and ring the bells. @ Amazi graphics 
@ Fast Arcade Action @ You’ |b greet on at 
what your micro is capable of @ Very 
demanding. 

Dragon Tamer mn 32 £9.90 

Allows Atari type and other digital 
joysticks to be used with the Dragon—giving 
better response and more control. For the first 
time your Dragon will be able to reflect your 
true skills. @ Achieve higher games scores @ 
Less Frustration. 

Plus To ensure maximum value, 
Dragon Tamer includes two original games for 
use with digital joysticks: 

Goldrush Vic 20 3-Sk £6.90 

This graphic adventure program was the 
first in the world to offer real gold for the 
successful adventurer. An idea which has been 


Have you ever eagerly loaded a new Our packaging has undergone a much copied but never equalled, @ Fun @ 
) ae , : ar ‘ , ve WE > slete re-desig é * yy uy Educational @ Challenging @ Clues @ Puzzles 
4 program ~~ to disc ee a se W asted ea lete re < soaabpie : — = 4 See hae 
| your hare earned cash? We know how you feel anything you know exactly what the package : Should you experience any difficulty in 
we've suffered too. contains, how it works and what the screen obtaining Mr. Micro products from your local 
i ; . : dealer, they are available post free direct from 
Our company, Mr. Micro Ltd, has display will look like. Mr. Micro. 
grown out of a passion for home computing, No lucky dip—we’ve got nothing to Send your remittance to: ; 
| : ; : F : : . RAED Pas. Mr. Micro Ltd. 69 Partington Lane, Swinton, 
! an obsession that went far beyond a hobby. hide. All our programs are well Manchester M27 3AL. 


We are determined to ensure that all written, exciting and exhilarating, Cheques should be made payable to 
programs and accessories which bear the designed to stretch your a ee, ee ee 
} Mr. Micro name are proven, tried, tested and capabilities to the full and Note to dealers 
| debugged and represent excellent value for extract every ounce of dei ic tecotmae ate wor fos Ag 
money. After all we were in from the beginning — performance from your accesories. For further details telephone 
and we have built ourselves a hard carned micro. Jim Gregory at Mr. Micro without delay. 


reputation in the world of home computing. TRADE DISTRIBUTION BY: 


P.C.S. 


2 Unit 6, Scotshaw Brook Ind. Est 
| 69 Partington Lane, Swinton, Manchester M27 3AL., Branch Road, Lower Darwen, Lancs, BB3 0PR. 


| England. Telephone: 061-728 2282 Lon 


COMPETITION WAS thin when the Japanese 
company Sharp released the MZ-80K in 1979, 
and for a while the machine was one of the 
top-sellers in the home-micro market. Sharp, 
followed it up in 1982 with the MZ-80A, 
which was seen as being little more than a, 
revamped version of the K. 

The design was substantially the same and 
Sharp had not corrected the shortcomings that 
were beginning to make it look antiquated. 
Essentially these were a lack of high-resolution 
graphics, and the absence of a resident Basic. 
It has now been largely superseded by cheaper 
and more sophisticated British micros. 

In September Sharp will launch the MZ-700 
— its latest bid to re-enter the home computer 
market. It has been selling well in Japan for 
the past seven months. Could it be a contender 
over here? 

Sharp will be selling the MZ-700 in two 
versions — with and without an integrated 
printer/plotter and cassette drive. In the 
‘integrated version which costs £420 the 
printer/plotter and cassette unit fit into two 
compartments behind the keyboard. 

It will be possible to buy each separately at a- 
price of £130 for the printer/plotter and £40 
for the 1,200 baud cassette drive. The stand- 
alone machine costs £250. 

The appearance and construction of the 
MZ-700 are highly impressive — they make 
most British micros look distinctly tacky by 
comparison. With the printer/plotter and the 
cassette recorder in place it looks typical of 
many other high quality Japanese products. 

The keyboard has a solid and springy feel. 
Five function keys are set above it and can be 
assigned commands from Basic in the same 
way that the BBC Micro’s function keys be 
defined. The cursor keys are grouped together 
in a separate keypad and above them are the 
delete and insert keys which can be used with 
the shift key to clear the screen or home the 
cursor. 

These and other well-finished details such as 
a power-on light combine to make the MZ-700 
look more like a smart desk-top office machine 
than a home computer. 

At the back of the console are a full array of 
ports together with an on/off switch and a 
reset button. As well as a PAL output socket 
there are sockets for RGB and composite- 
video monitors. 

Read and write sockets enable you to use an 
ordinary cassette recorder instead of the 
Sharp’s dedicated one, and the printer port 
likewise allows the MZ-80A printer to be used 
as an alternative to the printer/plotter. 

Also at the back are two joystick ports and 
an I/O bus. Devices such as a floppy drive or a 
music synthesiser can be connected to the I/O 
bus through an optional universal interface 
board. 

The printer uses the same mechanism as the 
Tandy printer glowingly reviewed in Your 
Computer March 1983, This runs on any com- 
puter with a Centronics or RS-232 interface, 
and has been snapped up by owners wherever 
it is available. 

It is a remarkably ingenious device which 
uses four ink pens to write or draw on plain 
paper in four colours. Vertical strokes are 
formed by moving the paper up and down 
against the pen while the pen only moves 
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horizontally. The printers ROM forms 
characters by co-ordinating the two move- 
ments. 

Although the paper is only 4.5in. wide, even 
at 80 characters per line text printing is very 
clear — certainly it as a clearer printout than 
could be achieved by a dot-matrix printer. 

So far promising enough. But does the rest 
of the system match up to its attractive 
exterior? Sharp describe the MZ-700 as a 
“clean machine’. Clean is a curious and rather 
inappropriate gloss on the fact that there is no 
resident Basic in ROM. 


As on the MZ-80K and A, the Basic inter- 
preter must be loaded in from tape. Sharp 
argues that the advantage of this is that you 
can easily run languages other than Basic. 

This advantage does not really count against 
the nuisance of having to wait three minutes to 
load Basic. It is not much more difficult to run 
languages like Forth or Pascal on the 
Spectrum, for example, although admittedly 
they cannot occupy the same memory area as 
the resident Basic. 

A far better system is the BBC Micro’s 
which allows different ROMs to be paged in 


Sharp's smart new MZ-700 
offers 64K of RAM, built-in 
colour printer and cassette 
recorder all for just over 
£400. Simon Beesley finds 
out whether taking the 
music-centre approach to 
iome Computing really works. 


~ 


and out of the same memory space. On the 
BBC Micro a number of different languages 
can be resident at the same time and all can be 
instantly available. 

Clean in this context effectively means 
empty. On power-up the user is presented 
with 64K RAM and a 4K monitor in ROM. 
In addition there is 4K video RAM and 4K 
ROM for the character generator. The 


monitor which performs such operating- 
system functions as reading the keyboard and 
writing to controlling the display, loads in the 
Basic interpreter to leave 36,567 bytes free for 
programs. 

Colour and graphics are two areas in which 
the recent batch of micros has overtaken the 
MZ-80A. The MZ-700 improves the MZ-80A 
by offering eight colours but the machine’s 
graphics are as poor as its predecessor’s. It 
offers a mere 80-by-50 pixel resolution. 

This is not a true high-resolution facility but 
simply an extension of the normal text display. 


REVIEW 


The code for each character on the screen is 
stored in the video RAM. Each pixel occupies 
a quarter of a normal character space and the 
code for a single pixel — or a configuration of 
pixels within one character space — is stored 
in the same way as any other character. 

The text display offers 40 columns by 25 
lines in upper and lower case. As the screen 
display takes up only 1K of the video RAM, it 
acts as a window on a larger display and can be 
scrolled up and down over the 2K area. The 
remaining 2K of the video RAM is used to 
store the colour attributes for screen characters 
and allows the background and foreground of 
a single character space to be specified in one 
of the eight colours. 

At a time when you can buy a home 
computer for less than £100 with 256-by-192 
pixel resolution, the MZ-700’s lack of high- 
resolution graphics is a major shortcoming. As 
part compensation the machine provides a 
large set of predefined graphic characters. 

Pressing the graphics key switches the 
keyboard from alphanumeric mode and allows 
you to print the graphic characters which are 
shown on the front faces of the keys. There is 
also an alternative character set which gives a 
choice of a further 256 characters. 

Such a wide selection of predefined graphics 
certainly gives scope for building up 
reasonably detailed pictures on the screen. but 
it is a pity the machine does not also provide 
for user-defined characters. 

This feature, which is now almost standard 
on British and American micros, can stand in 
place of a separate high-resolution mode. 
Anyone who has seen some of the recent 
games for the Vic-20 will be impressed by the 

(continued on page 55) 
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We don’t mind 


which computer you buy. 
We'll help you 


get the most out of it. 


Understanding Your Spectrum 
Acomplete overview of the remarkable 
Spectrum for both BASIC and machine 


Spectrum Machine Language For 
The Absolute Beginner 
Discover the ease and power of the language programming by the 
Spectrum's own language with this book. distinguished Dr, lan Logan, £7.95. 
Includes specific examples, self test ’ . 
questions and an original arcade game ‘ c if | 
£6.95 * F 


Spectrum Hardware Manual 

The author explains exactly what 
is inside the Spectrum, and how 
itworks, Full circuit diagrams, 
detailed explanations, and 
construction projects. £5.95 


Over The Spectrum 

30 exciting programs and games 
to test you and your Spectrum 
plus many programming hints 
and tips too. £6.95 


Commodore 64 Games Book 

The best software games book 
ever written for your Commodew 
64. Teaches you how to make 
maximum use of the 
Commodore 64's sophisticated 
features, £5.95 


Enter the Dragon VIC Innovative 


Programmin, 
The Complete Spectrum ROM Disassembly A fresh and highly creative Computing Meteoric : rf 
This book is forthe serious collection of ready made The best selling game collection ts exsbng Sh nse saber rina 
programmer who wants to programs which willteach you forthe VIC 20 written by Clifford and utility programs Includes 
oy right to the heart of the howto maximise the entire range Ramshaw. Special easy-to-read ‘igntiniaaedties cecorernet 
pectrum. Every routine of your Dragon’s impressive program listings. £6.9 £5.95 rf 1g ! 


disassembled andexplained. £9.95 capabilities. £5.95 
ee 


: ? 7 Trad i 
MELBOURNE HOUSE PUBLISHERS — 2"22"sto:131Traalgar Road, ei a 
eig lu , 


| Please send me your free 48 page catalogue. Please send me: 
SPECTRUM DRAGON ORIC1 
E Understanding Your Spectrum £7.95 Enter the Dragon £5.95 | Meteoric Programming £5.95 
I Spectrum Machine Language vic 20 
for The Absolute Beginner £6.95 
& aria SoucHm £6.95 VIC Innovative Computing £6.95 All prices include VAT oath applicable 
| The Complete Spectrum ROM 

i Disassembly £9.95 COMMODORE 64 80 

|| Spectrum Hardware Manual £5.95 Commodore 64 Games Book £5.95 Please add 80pfor post and pack £___=-=™__ 
i TOTAL £ 
f All Melbourne House cassette software is unconditionally guaranteed against malfunction. *! 

Access orders can be telephoned through on our 24-hour ansafone (01) 858 7397. YC7B 


lenclose my cheque/ money order for £ 


E Piease debit my Access card No Expiry date_______ Signature. 


1 Name bd Address 


oe 


| _ MELBOURNE HOUSE PUBLISHERS 


(continued from page 53) 
high-resolution graphics which are achieved 
by manipulating the character definitions. 

Most of the features mentioned so far are 
present on the MZ-80A. Sharp has upgraded 
the new machine’s processor to a Z-80A with a 
fast clock rate at 3MH but otherwise it seems 
as if Sharp has done little more than embellish 
an already outmoded system. This impression 
is confirmed by a look at MZ-700’s Basic. 

By and large the Basic is the MZ-80A’s, but 
substantially extended by a set of printer 
commands and several other new utilities. 

Colour is set by the Color statement 
followed by four parameters which determine 
the foreground and background colours of 
either the whole screen or particular 
characters. This is rather easier to use than 
equivalent colour control statements in 
Sinclair or Commodore Basic. 

The commands Set and Reset are the Sharp 
Basic’s only concession. to graphics, and 
respectively plot and unplot pixels. 

Renumber and Delete are useful additions to 
the text-editing commands, as is Merge which 
joins another program to the existing program 
file. Other unusual features include the error 
trapping command On Error, If-Ern and If- 
Erl. Size gives the number of bytes free and 
Limit is used to lower the top of the Basic 
program area. 

What one might have hoped for in the way 
of graphics commands are provided instead for 
the printer/plotter. Although the Tandy 
printer can draw lines, axes and circles, it 
requires a cumbersome string of control codes 
to do so. With Sharp’s printer, the software 
makes these facilities much more accessible 
and effectively'means you can treat the printer 
as one would a high-resolution screen. 

You can move the pen with or without 
drawing to any point in the print area as 
specified by x and y co-ordinates. The x-axis 
scale extends across the paper from —240 to 
240, while the y-axis stretches over 12in. up 
and down the paper on a scale from 999 to 
-999. Axis x can be used to draw and mark off 
the axes and HSet resets the origin. 

There are commands to draw lines either 
relatively to the current pen location or in 
terms of absolute co-ordinates. By setting 


CONCLUSIONS 

@ The MZ-700 comes into its own as an 
integrated system. At around £400 for 
the full system with a 
printer/ plotter and a cassette drive, a 
64K with a well designed 
console considered 


four-colour 


micro 


must be good 


value 


parameters you can draw a circle of any radius 
and arc length from any given centre. 

In addition to the graphics plotting mode 
there are three text modes for printing at 26, 
40 or 80 characters to the line. Characters can 
also be printed upside down or at right angles 
to the line. PColor selects the pen colour in 
both graphic and text modes. 

These printer commands redeem the 
MZ-700 Basic from being fatally dull. To 
some extent the facilities they supply serve as 
an adequate substitute for high-resolution 
graphics. Indeed the Plot On command 


enables the screen to be dispensed with by 
sending all keyboard input directly to the 


Screen display is bright but resolution is low 


printer. At 12 characters per second, the print 
speed is fairly slow but fast enough, at least, 
for two-finger typists. 

Otherwise the MZ-700 Basic does not differ 
greatly from any other Microsoft-derived 
Basic such as the Dragon’s. All the standard 
string-handling commands and arithmetic 
functions are there. Print Tab is supplemented 
by Cursor which places the cursor at any point 
and Print Using for formatting screen output. 

The MZ-700 has a single sound channel that 
issues an electronic organ-style sound through 
quite a powerful internal speaker. Volume can 
be adjusted by a control switch at the back of 
the computer. The tone, octave and length of 
notes are entered as string parameters to the 


WGraphics and sound on the £250 


MZ-700 are crude in comparison with 
the facilities offered by other micros in 
this price range. 


WM The inconvenience of having to load 
Basic from tape outweighs the flexi 
bility to load other languages 


Music statement while Tempo sets the tempo. 

All in all, Sharp Basic is no better and no 
worse than most of the other versions of the 
language at this end of the market. And 
running a set of standard test programs on it 
showed that it was faster than most — faster in 
fact than any other home computer Basic 
except for BBC Basic. 

Nonetheless Sharp could have developed the 
language in a more exciting direction. The 
inclusion of If-Then-Else, procedures or 
Repeat-Until would have done a lot to pep up 
this latest version. 

Editing Basic programs is made easy by a 
full screen editor — the same as that found on 
Commodore machines. You can move the 
cursor to modify a line at any part of the 
screen. A screen editor like this is greatly 
preferable to the Sinclair or Dragon editors 
which require you to pull a line down to the 
bottom before editing it. 

One of the advantages of having Basic on 
cassette is that the entire 64K RAM can be 
used for machine-code programs. The Basic 
interpreter includes a machine-code monitor 
which further encourages machine code 
programming on the MZ-700. 

It includes commands to enter code, 
examine it, move it, load and save it. You can 
also instruct it to search for a string and test a 
subroutine. 

Minor but pleasing features like the 

machine-code monitor go a long way towards 
making up for the limitations of the MZ-700’s 
design. But one might wonder why Sharp has 
done so little to develop a new system. The 
company’s own answer is that it wanted to 
ensure that the MZ-700 was software- 
compatible with previous models. 
’ A more general explanation might lie in the 
tendency of Japanese computer manufacturers 
to stick to conservative designs and to shy 
away from innovation. 

Not everyone, however, wants the most 
advanced features in a micro. The MZ-700’s 
appeal lies more in the fact that it offers an 
integrated system. It is highly convenient to 
have a built-in printer and cassette drive, and 
the console is a pleasure to use. As the home 
computer counterpart of a music centre the 
MZ-700 should find a ready market. 


WTo some extend the inclusion of a 


printer/plotter with extensive 
software to drive it makes up for the 


some 


absence of a high-resolution screen 

Wit may not appeal to games players 
but well-built 
machine would be suitable for more 
serious computing 


as a reliable and 
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As part of the current government subsidised 
scheme aimed at introducing micros to schools, 
the Department of Industry undertook a survey of 
machines available and made recommendations to 
education authorities all over the country. 

The BBC Micro met their priorities exactly: 
it is economical yet fast and powerful, and it can 
justify the investment involved, through its capa- 
bility to grow with the needs of the user and with 
the rapid changes in technology. 

‘Teachers and education authorities agreed, 
and today it represents over three-quarters of all 
micros being ordered for schools across the 


country under the DOI scheme. 


The BBC% choice too. 

In choosing a machine to put their name 
to for their massive Computer Literacy Project, 
the BBC had the same set of priorities as the DOI. 
The BBC Micro is now an integral part of that 
project, which includes books, software, courses 
and a number of major television series, one of 
which, “Making the Most of the Micro” is now 
being broadcast. 


All this for only £399. 
~The BBC Micro is light and compact. It 
generates high resolution colour graphics, and is 
capable of synthesising music and speech using 
its own internal speaker. The keyboard uses a 
conventional layout and typewriter feel. 
The most sophisticated version (called 


Three out of every four 
computers going into 
schools are BBC Micros. 


Is there a lesson to be 
learned by every user? 


Model B) is available for only £399. (‘There is also 
a basic model available, the Model A, at £299.) 


Designed to grow. 

Last year the magazine“Which Micro?” said 
that the most attractive and exciting feature of the 
BBC Microcomputer was its ‘enormous potential 
for expansion. 

This is indeed one of the 
features that sets it aside from 
the competition. 

For example, as well as 
interface sockets to allow you 
to connect to a cassette : 
recorder, and to your own 
television, you can also use | 
video monitors, disc drives, 
printers (dot matrixand | _ 
daisy wheel) and paddles | 
for games or laboratory 
use. ee 


You can also plug 
in ROM cartridges con- ~~ 
taining games with E 
specialist application 
programs. 


The Tube. A unique feature. 

The Tube, which is unique to the BBC Micro, — 
provides for the addition of a second processor via 
a high speed data channel. The possibilities are 
enormous. For example, the addition of a second 


3MHz 6502 processor with 64K of RAM doubles 
processing speed. While a Z80 with 64K of RAM 
opens the door to a fully CP/M* compatible 
operating system, with all the benefits for business 
applications. 


Linking up with other computers. 

The BBC Micro also offers a facility of 
immense potential value to schools, colleges and 
businesses. It called Econet—a system which uses 
telephone cable to link with other BBC Micros. 

A number of machines can then share the use of 
expensive disc drive and printer facilities. 


Make full use of Prestel & Teletext. 

With special adaptors you will not only be 
able to turn your TV set into a Prestel terminal and 
Teletext receiver, but you can also take data and 
programs direct from these services. (The programs, 
which are known as telesoftware, are already being 
broadcast by BBC’ Ceefax service.) This is another 
first for the BBC Micro. 


BASIC plus. 

A sophisticated version of BASIC has been 
chosen for the BBC Micro, which incorporates 
features normally found only in more advanced 
high level languages. However, there is also a facility 
allowing access through a simple command to 
another language — for example, PASCAL, 


FORTH and LISP 


*Trademark of Digital Research. 


as 


A full range of software. 

Applications software for the BBC Micro 
already cover a very wide field. Packages covering 
games, education and business applications are 
available on cassette. All developed to the same high 
standards set by the hardware. 


The best possible back-up. 
Your BBC Micro comes with the backing of the 
BBC and an extensive dealer and service network. 
Each approved dealer is able to offer advice 


and carry out expansion work and repairs. 


BBC Microcomputer — Model A and Model B. 
2MHz 6502A Processor. 


32K ROM; 16K RAM Model A, 32K RAM Model B. 
Full QWERTY keyboard with 10 user-definable 


function keys. 


Mixed high resolution graphics and upper and lower 
case text. 


300 baud and 1200 baud interface for standard cassette 
recorders. 


Three-voice music synthesis with full envelope control 
feeding internal loudspeaker. 


Interface sockets (Model B only) — RS423, for analog 


inputs centronics and user port. 
6502, Z80, 16032 second processors. 
Single and Dual Disc Drives. with 100 and 800 K-bytes 


storage. 


Teletext unit. 


Speech synthesis. 


Networking facility — via Acorn Econet® 


How to buy your BBC Micro. 

If you are a credit card holder and would like 
to buy a BBC Micro B, or if you would like the address 
of your nearest stockist, just phone 01-200 0200. 

Alternatively, you can buy a Model B directly 
by sending off the order form below to: BBC Micro- 
computers, c/o Vector Marketing, Denington Estate, 
Wellingborough, Northants, NN8 2RL. 

All orders are despatched by fully insured 
courier and come complete with easy to follow 500 
page User Guide and Welcome cassette. 

WO} 01-200 0200 credit card holders. 


___BBC Model B Micro- 
computers at £399 each, inc. VAT and delivery. I enclose 
PO/cheque payable to Acorn Computers Limited 
Readers A/C or charge my credit card. 


| 
| 
| 
| 
| Card Number 
| 
| 
| 
| 


Please send me____ 


Amex/Diners/Visa/Access (Delete) 


Name 
Address 
_Postcode 
Signature : , ss Yc6 
Registered No. 140 3810 VAT No. 215 400220 


The BBC Microcomputer System. 


Designed, produced and distributed by Acorn Computers Limited. 


Will Mattel’s £90 colour 
Aquarius make a big 
splash? Don Wilson checks idl 
out the U.S. newcomer. Be ae 


PLAYING GAMES is a serious business for toy- 
maker Mattel. The U.S. giant already has 
plenty of experience in the multi-million 
pound video-games field with its Intellivision 
system. Now the £90 Aquarius is Mattel’s way 
of saying that it is ready to take on the home- 
computer market. 

Mattel originally planned just to upgrade 
the Intellivision games machine to a home 
computer. In fact, I saw the prototype in the 
U.S. some four years ago. Even though 
Intellivision owners will soon have the 
keyboards that will turn their machines into 
micros, Mattel also decided to build a 
complete home computer, the Aquarius, as a 
totally separate project. 

At £90 for the basic computer, the Z-80A 
based Aquarius is priced to compete with the 
ZX-81, Spectrum, Oric and Vic-20. It has a 
40-column by 24-line display and graphics 
resolution is high at 320 by 192. 

The pre-defined graphics in the Aquarius 
character set — see figure 1 — can be Poked to 
the screen or printed using the CHR$ 
command, 


Mattel’s Aquarius runs a standard form of 
the widely-used Microsoft Basic — the same 
that is resident in the Dragon 32, for example. 
Unlike the Dragon, however, text and 
graphics can be easily mixed. 

Although billed as a 4K micro, the Aquarius 
has only 1,700 bytes of memory to offer. The 
rest is used up by the video RAM. 

Dutifully following the steps a first-time 
user would take, I started with a look at the 
manual which like the Aquarius itself is 
produced in Hong Kong. I was pleasantly 


Figure 1. The Aquarius character set printed out on Mattel’s £140 thermal printer. 


COPY 
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surprised by this well-written book — in fact it 
is one of the best I have seen. 

It does not suffer from the awkward English 
that mars many manuals printed in the Far 
East, nor does it assume a knowledge of 
computers. It uses a step-by-step approach to 
most topics and there are no lengthy 
explanations of the inner workings of the 
machine. My only complaint is that it has no 
alphabetical index. 

As well as the manual you are supplied with 
a ring-binder of quick-reference cards. They 
are designed to come to your rescue if you 
start to panic at the keyboard. 

The micro’s 49 moving keys are small and 
rubberised — similar to the Spectrum’s but 
require a far firmer touch than those on 
Sinclair’s machine. There is no full-size space- 
bar. 

I found that it was very easy to mis-type — 
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you think that you have pressed a key only to 
find several characters further on that a letter 
is missing. The Aquarius also lacks an auto- 
repeat facility. If you hold down a key on 
Mattel’s machine the character will not carry 
on being repeated until you-lift your finger 
again. 


Multi-function keys 


Like the Spectrum, the Aquarius has mullti- 
function keys. A keyboard overlay shows you 
which keys give the facility to print such 
commands as Run, List, Goto, CLoad. I find 
multi-function keys particularly useful because 
they make for faster programming. On the 
Aquarius, as on any other machine that uses 
this feature, it took a little time to get used to 
the location of the particular keywords. 

Minor features that the Spectrum cannot 
boast are the Aquarius on/off switch and 


verte. “Lectworurcs” 


PCRLIARIUS | 


power-on light. It also has a reset button, so it 
is not even necessary to turn off the power 
while the machine is in use. I like the position 
of the reset button at the top left-hand side of 
the keyboard. As an added safety measure the 
button is protected by a wall to avoid 
accidental erasure of programs. Even if you do 
inadvertently trigger the reset, you can still 
rescue a program in the machine simply by 
pressing Ctrl C which returns a Break 
message. 

When you first switch on, text appears in 
black on a light-blue screen. At first I had 
problems getting all 16 colour variations. 
However when I moved to another television 
set I found that the Aquarius really does 
produce all the shades it promises, but with a 
tendency towards the blue/green end of the 
spectrum. The eight extra colours which the 
Aquarius offers and which the Spectrum does 


not are just light and dark shades of the basics, 
but their existence gives more variety to any 
program that uses graphics. 


“ The basic machine has only one sound 


channel. Although the manual claims you can 
use the Aquarius “to create an astonishing 
range of sound by specifying duration and 
tone with the Sound statement’ it does not 
elaborate on how this may be done apart from 
the unhelpful advice “‘in general the higher the 
tone number the lower the tone”. With the 
Mini Expander two extra sound channels 
become available, which puts the Aquarius on 
a par with the Vic-20. 

I carried on through the handbook, typing 
out a number of the simple programs 
provided. It was at this stage I met a problem. 
The Aquarius does not come supplied with a 
cassette lead. There is a normal five-pin DIN 

(continued on next page) 
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(continued from previous page) 
socket at the back of the machine. You are told 
to plug into the Mic/Ear socket of your tape 
recorder and ignore the remote since the 
machine does not recognise it. I am told that 
the Tandy lead supplied for the TRS-80 is 
compatible. A cable is supplied with the £50 
Data Recorder which can be bought as an 
optional extra. ; 

At the top right of the console is a removable 
cover which conceals the expansion port. 
Most of the cartridges sold with the Aquarius 
can be plugged straight into the cartridge port 
without any additional memory. There is even 
a self-contained word processor — although, 
1,731 bytes of memory will not allow you to 
write much more than the opening paragraph 
of your long-planned autobiography. 

Into this expansion port is plugged the Mini 
Expander Module. Priced at around £50, this 
add-on is essential if you wish to have extra 
memory or use the game paddles. Although 
most of the games can be played from the 
computer keyboard, most enthusiasts will 
want to use paddles for greater flexibility. 

If, like me, you like to have your computer 
on a table with a television set behind it, 
plugging in the Mini Expander changes the 
shape of the Aquarius from a neat oblong into 
a bulky L shape. \ 
The program and memory cartridges slot 
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into two ports at the top of the expander. 
Initially I found them difficult to fit — they 
require a firm push to ensure a_ perfect 
connection. Two modules are available for 
increasing the memory — 4K, which gives a 
total of 5,827 usable bytes, and 16K which 
means 18,115. Mattel claims the Aquarius will 
be capable of expansion to 52K, and so I must 
assume that other memory modules will 
become available. 

A 40-column thermal printer is an optional 
extra. Priced at £140 it compares unfavourably 
with the ZX Printer at £40, It uses an RS-232 
interface and produces a good, clear hard copy 
of program listings. It can also reproduce 
graphics. Like any printer that uses 4in. wide 
paper it is little use for anything else, such as 
producing lengthy documents. The more 
adventurous user will find that he will soon 
have to upgrade to a larger printer. It is here 


CONCLUSIONS 

MThe Aquarius is well made, attrac- 
tively designed and should withstand 
heavy wear. 

W@lts 16 colours and 320-by-192 graphics 
resolution make it a good games 
machine. 

W@For the first-time buyer its handbook 
is informative and will go some way to 
dispelling the mysteries of computing. 

Hits price when the add-ons are 
included makes it costly and the 
limitations of the keyboard and 
memory make it unattractive for any 
serious applications. 

WYou should compare it with the 

Spectrum, the Vic-20 and the Oric, 

before you decide whether or not it 

offers value for money. 


that I must start to seriously question the 
market at which the Aquarius is aimed. 

At first sight, the Aquarius’ £90 price tag is 
attractive and may lure the unwary into 
buying a machine that very soon becomes 
expensive. Thinking that it will make a good 
first machine at less than £100 buyers could 
soon find that to run their own programs they 
need the Mini Expander Module to overcome 
the limitations of the Aquarius. This puts the 
price of the machine at around £140 — 
expensive for a games machine, and still no 
extra memory. 


The 4K RAM pack bumps up the price 
another £20 and the 16K cartridge another 
£50. So in order to reach 18K of RAM the 
machine is already priced around £200 — 
and even then cannot offer a real keyboard. 

Mattel promises a large selection of games 
cartridges which will be priced at between £15 
and £20. But the two applications programs 
that I saw — the word processor and Finplan, 
which bore a resemblance to Vu-Calc on the 
Spectrum — are to be retailed at around £50. 
Since Spectrum’s Vu-Calc is available on 
cassette for £8.95 the Aquarius version is 
pricey. 

Although there are very few cartridges 
available now the catalogue promises a 
reasonably wide selection and Mattel says that 
it will have “‘a considerable number” ready for 


the seasonal market — which presumably 
means the Christmas period. 
Other software houses have already 


indicated that they will be producing cassette- 
based programs for the machine straight after 
launch. This will at least bring down the price 
of software. 

On the hardware side Mattel is selling a 
Data Recorder for £50. This is not essential 
for the Aquarius — any reasonable quality 
recorder will do so long as it has mic and ear 
connections. My only reason for buying one 
would be aesthetics — it matches the colour 
scheme. 

A Modem is also promised for later this 
year. But with the machine’s limited RAM, 
many networking facilities will be beyond it 
without the extra expense of more memory. 
Mattel will also be producing a Master 
Expansion Module to operate a dual disc drive 
which is claimed will bring the CP/M 
operating system to the computer. 

Mattel expects to sell more than 100,000 
Aquarius micros and has already signed 
retailing deals with major High Street stores 
such as Smiths and Boots. I cannot help 
feeling that the limitations of the machine and 
the level of its price may mean that this is not 
the dawning of the age of Aquarius. 


p 40 
play mu att inners ( 
ORIGINAL SUPERCHESS atur - EXwanced (40 
10 levels of play, plus many features 
16k ZX81 £4.95 48k Spectrum £4.95 


BACKGAMMON 
ZX DRAUGHTS Very popular 


10 levels of play, very fast 48k Spectrum £5.95 
48k Spectrum £5.95 


16k Versj 
defineg ° 
48k Versi 
defineg '0N, about 1000 ae Be 
Or. 


48k Spectrum £9 95 


¥&. BEEPER AMPLIFIER 


Plugs directly to the Spectrum's EAR or MIC 

* Speech from the Spectrum 48k socket. Battery powered (not supplied) £5.95 

SOFTALK | ‘Multiwords’ 70 plus words £5.95 or SAVE £1 when ordered with any program 
SOFTALK II ‘Spacegames’ 80 plus words £5.95 Please add 35p for p&p 


UK Prices include post & packing. Despatch within 48 hours of receipt of order. 
(For orders outside UK add 80p for postage). Send SAE for catalogue 
Send cheque or postal order to: 


CP SOFTWARE, Dept.syc,17 Orchard Lane, Prestwood, Bucks. HP16 ONN 
Buffer Microshop - Streatham, London WH Smith - Computer Branches 
Philip Copley — Ossett, West Yorks ZEDXTRA - Kinsen, Bournemouth 
Georges - Bristol Computers of Wigmore Street, London 
Screen Scene - Cheltenham Fal-Soft Computer -— Falmouth 


Also available from: 


TOP RATES PAID FOR HIGH QUALITY PROGRAMS - 
SEND YOUR MATERIAL FOR EVALUATION AND PROMPT REPLY. 
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ZX SPECTRUM 
SOFT VVARE 


From deep-space adventure 


LESS THAN A year ago the appearance of 
Scrabble on disc for the Apple caused con- 
sternation among micro owners. The program 
defeated three-quarters of the humans who 
challenged it to a dual of words. At least 
Scrabblers could comfort themselves with the 
knowledge that they had been beaten by a 
£750 disc-based system. Now Psion has taken 
even that consolation away by launching an 
improved version of the game with a bigger 
dictionary and better graphics which will run 
on a £150 system — the 48K Spectrum and a 
cassette recorder. 

This illustrates the rate at which Spectrum 
software is improving. The latest releases 
include clever implementations of board- 
games like monopoly and arcade favourites 
such as Scramble, long and complicated 
Adventures with names like Knight’s Quest 
and combinations of arcade and Adventure 
like Pixel’s Trader. While serious and 
educational material software is still thin on 
the ground, programs like Hewson’s 
Countries of the World show how much 
useful information can be packed into the 
Spectrum. 


More originality 

Unfortunately the standard is not uniformly 
high. Sometimes imagination is lacking. 
Bridge software still insists on marketing what 
it calls ‘an exciting game for two to six 
players”. Yes, you guessed, it is boring old 
Hangman. 

At other times graphics are weak. 


_ Micromega sells a version of Roulette which 


features a roulette wheel which looks more like 
a flying saucer on an off day. There is still too 
high a- percentage of unloadable tapes and of 
tapes which you wished had been unloadable. 
Davic Games Tape 1, for instance, features a 
game which has Tooth Monsters instead of 
ghosts, which is probably the dullest-ever 
version of Pac-Man. The Tooth Monsters 
themselves are about as threatening as a pair of 
jelly babies. 

If you want real tooth monsters try 
Imagine’s excellent Molar Maul. This is a real 
nerve-tingler from the moment that an 
enormous set of gleaming teeth appears on the 
screen like something out of Jaws. Armed only 
with a toothbrush and toothpaste you have to 
defend these dentures from swarms of evil 
bacteria. 

These germs go by the name of Dentorium 
Kamikazium which allows Imagine to talk 
about ‘“‘the-DK Menace” — a triple pun partly 
at the expense of Imagine’s Ipswich-based 
rivals DK’tronics. 
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to worldly board-games 
in Meirion Jones’ 
survey. 


Two down and one 
to go before the next 
wave of DK’tronics 
Tanx hits you. Mean- 
while Psion’s Scrabble, 
main picture, can throw 
12,000 words at you. 


Imagine’s punsters are at work again on the 
cover of Arcadia where we are told we are 
fighting against the “deadly menace of the 
Atarian empire”. Perhaps this explains why 
Sinclair owners have shown such enthusiasm 
for Arcadia because the game itself is just a 
lacklustre version of Galaxians. Much better is 
Imagine’s Schizoids. 

If, like me, you have always wanted to be a 
bulldozer, Schizoids is the game for you. You 
are a bulldozer in outer space and your job is 
to push tumbling cubes and pyramids into a 
nearby black hole without falling in yourself. 
Perhaps this nearby anomaly in the space-time 
continuum affects the wavelength of light. At 
any rate the game itself is only in black and 
white. 

Pixel is another company which cannot 
resist veiled messages. Trader is part space 
Adventure and part. arcade game. The 
Adventure, trading commodities between 
different worlds, is more convincing than the 
crude skill tests such as finding the right orbit 
when approaching a planet. 

Trader may well be bought as much for its 


attractive ‘packaging — which includes a 
survival guide for the would-be Trader — as 
for the game itself. After buying supplies for 
your first trip you set out for the planet Psi 
where the inhabitants — yes, Psions — who 
look like a cross between Clive Sinclair’s beard 
and a muppet ask you tiresome questions such 
as “What is the formula for carbon 
monoxide?” or “What is your first name?”’. 
Entering “Clive” as an answer elicits the 
response “What a strange name”’. So, for that 
matter, does any other reply. 

If disaster should strike, a caption will 
appear saying “Is this the end... ?” The 
answer is ‘‘No”’ because Trader is a trilogy so 
there are another two complete parts to load 
from the tape. There are many more 
traditional text Adventures of the “‘Go south, 
open door, take gold’? variety but the 
narrowness of the replies they will accept is 
often irritating. 


Down the mines 
Mikrogen’s Mines of Saturn starts with a 
cheery ‘Have fun” and then proceeds to ask 
questions like ‘“Tunnels lead N, S, E and W — 
what will you do?” Attempts to answer “N” 
or “go N” or even “go n” will not wash. It 
must be “go North” or nothing. At least 
Phipps’ Knight’s Quest has a 120-word 
vocabulary to help you on your damsel- 
ridden way to a castle in the air. 


UAH 


Everest by Richard Shepherd Software is 
more of a strategy game than a straight 
Adventure. You have to take enough food and 
rope to climb the mountain and cope with 
every hazard. I enjoyed the climb but I never 
reached the summit — partly because the 
Sherpas are not what they used to be. 

When Sir Edmund Hillary climbed Everest 
for the first time he managed to find a Sherpa 
called Tensing. The time when you visit a 
Nepalese hill village to recruit porters you are 
asked to choose between Sherpas with names 
like Keith, Brian, Ron, Tim and Paul. 
Presumably they are ex-hippies, lost on the 
road to Katmandu. 

Things obviously still are what they used to 
be down at Mikrogen. If Andy Capp sends 
you into fits of laughter Mad Martha might 
just raise a smile. It is the same old story, boy 


} 


~~ 


Build rockets 

in Jet Pac, left, 
and arm yourself to the 
teeth in Molar Maul, above. 


meets girl, well, hen-pecked husband meets 
axe-happy wife — all very predictable. 
Mikrogen also sells arcade games like Cosmic 


Raiders — a competent impersonation of 
Defender with a long-range screen and 
grabbers. 


Melbourne House’s variation on the same 
theme is called Penetrator. The display looks 
more like the arcade version of Scramble. A 
training facility to help you build up specific 
game skills is a good idea. C-Tech’s Rocket 
Raider is yet another competent variant on 
similar lines. 

Artic offers a suicidally fast asteroids game 
called Cosmic Debris. Still in the arcades, 
both Elfin Software and Quicksilva produce 
robot battles which are of the Pac-Man-meets- 
Tanks variety. 

Elfin’s Tobor has the more exciting opening 
titles but loses on points to Quicksilva’s QS 
Frenzy whose exotic science-fiction plot seems 
to offer a better justification for the game. 

Speaking of Tanks, DK’tronics 3D Tanx 
was one of my favourite programs in the whole 
batch. You can track you gun barrel from side 
to side and adjust the elevation as you lob your 
shells at four lines of moving tanks which can 
fire back at you. Although the opposing tanks 
at first appear to be crawling across a structure 
that looks more like Brighton’s West Pier than 
a battleground, this is one of my four games 
you might catch me paying to play in an 
arcade. 


Join the professionals 


Artic’s Combat Zone is another ambitious 
attempt at a Tank game. Your target and the 
landscape — a few pyramids on an invisible 
plane — look like refugees from Psion’s Vu-3D 
program. They are very simple three- 
dimensional shapes but they change position 
smoothly and realistically as if you were 
walking past them in some world inside your 
Spectrum. 

You and your opponents fire fragments of 
cubist paintings at each other but the 
abstraction is not so important as the fact that 
you are playing the first real Spectrum game in 
three dimensions — Vu-3D itself is a Psion 
program which allows you to build up three 
dimensional objects on the screen and then 
rotate them, or float them towards you and 
back again. In effect it is a crude version of the 
mainframe programs which create the effects 
for films like Tron. 

ET makes an appearance too in an Abbex 
Adventure with voices called ETX. 

{continued on page 66) 
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32K BBC ALL O.S.’s 


SCORE | 


PAINTER Written entirely in machine code this fast arcade style game features sixteen different screen pre- 
sentations and six skill levels which make the game harder as you get better. £8.00 
4 ‘ 
PLANES Another A&F machine 
code special. Select either. ‘fast’ or 
‘slow’ and.stand by your keyboard for 
action. Hi-score tables and brilliant 
graphics £8.00 


FROGGER Also written in machine 
code this is a frustrating exercise in 
crossing the road, fording a river and 
trying for extra points by picking up the 
lady frog. Brware of the snake and 
don't forget the crocodile! £8.00 


to, Also for the Model A. 


PHARAOH'S TOMB The interactive adventure game for the BEEB. Pick up the gold pieces, fight the J 
and be scared penniless by the mummy. Work out the magic words and you are on your way. £ 


LUNAR LANDER One of our old favourites and still just as difficult to get down in one piece. 


iat ts: 8 
. Pais 
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ATOM 


SPACE PANIC & PAINTER The best excuse for keeping your ATOM. Space Panic got a 99% review in PCT 
(Dec. 82) an d will keep you at the keyboard for hours | 


Painter — the original program — was the arcade version based on this? It got a 90% review in PCT (Jan. 83) 
ghoT GAMES ARE £6.90 EACH 
Also available for the ATOM: ~~ 


Cyclon Attack 3D arcade type space battle (87% review in PCT April 83) £6.90 
Death Satellite & Zodiac Two superbly frustrating adventure games £6.90 each 


ATOM UTILIKIT adds hi-speed COS and many extra commands and features (see review in December 82 
Acorn User) £18.50 


A+F SOFTWARE 0 


— <7 


DRAGON 32 


DEADWOOD Monopolise.a western town with this multiplayer game. Up to four may play together, set their 

own time limit and look after their money knowing that when the time is up the computer will:stop.the game, 

calculate the results and.tell who has won “— £6.90 
@ 


+. 


+ 


my 


a 
. 
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48K SPECTRUM FROGGER Fastaction arcade style game written in machine code and very addictive £5.75 


‘48K SPECTRUM PAINTER Another machine code addictive game. The graphics have to be seen to be 
believed £5.75 


CRAZY BALLOONS Will runon either machine (16 or 48k). Starts off nice and easy and gets very hard £5.75 


SPECFILE Anew DATA management system written especially for the SPECTRUM. Ideal for stock control, 
inventories, filing and data storage : £10.00 


ORIC 


Translated and enhanced from the original ATOM programs 
come two superb adventure games for the ORIC. 
Zodiac and Death Satellite are both priced at £6.90 each 


* (continued. from page 63) 
Unfortunately after loading pages of 
instructions about how I should phone home 
ending with the advice that I should treat any 
MI5 man who appeared as an enemy, the tape 
self-destructed. 

This left me with an unnerving impression 
of the strength of Britain’s security services. 

The secret police are certainly important in 
DK ’tronics strategy game called Dictator. The 
setting is a banana republic. The instructions 
ominously point out that “‘your rule is 
measured in months”. You have to balance 
political factions, army, secret police, 
peasants, landowners, guerillas and 
superpowers if you are to survive. 

Breaking into embassies would doubtless be 
all in a day’s work for a dictator. So for all 
prospective saviours of the nation, Sinclair’s 
Embassy Assault will come in useful. It is very 
much like those maze games which present 
your view standing in the maze. Instead of 
trying to avoid a minotaur, this time you are 


Company Game Memory 
Abbex—_ ETX 16/48K 
3D Combat 48K 


Zone 

Cosmic Debris 48K 
Automonopoli 16/48K 
Lynchmob 16K 
Dallas 48K 


Rocket Raider 16K 
3D Tanx 16/48K 
Dictator 48K 
Tobor 48K 
Heathrow 16/48K 
Countries of 16/48K 
the World 
Molar Maul = 16/48K 
Arcadia 16/48K 
Schizoids 16/48K 

Melbourne Penetrator 48K 

House 

Micromega Roulette 16/48K 

Mikrogen Cosmic 16/48K 
Raiders 
Mines of 48K 
Saturn 
Mad Martha 48K 
Knight's Quest 48K 
Scrabble 48K 
Vu-3D 48K 
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Automonopoli shows 
one section of the board at a time. 


looking for secret codes and the like. 

All this is enough to send you back into the 
arcades but Jet Pac’s creators have moved 
from the arcades into home computing. 

Ultimate Play the Game’s Jet Pac puts you 
into the position of an astronaut who has to 
build a rocket from the pieces he can find 
sitting on clouds around the screen. The 
scenario is not entirely convincing but it 
makes for a good game. The same cannot be 
said of the simulations by CCS. 

CCS’s representations of the oil business, 
Dallas, running a printers, Print Room, and of 
international aviation, Airline, may be realistic 
but they are not very exciting. Although these 
were originally designed as training for middle 
management, livelier presentation would not 
necessarily have made them less useful. 
Hewson’s simulations of air-traffic control, 
Heathrow, and the Nightflite flight simulator 
are more convincing. 

Board-games seem to transfer particularly 
well to the Spectrum. Psion’s Scrabble has 
already been recommended. With its four 
levels of play and 11,000-word dictionary it 
can offer almost as tough opposition as you 
could want. There are also two different 


Quicksilva Frenzy 16/48K 
Trader — 16/48K 
Mined Out 48K 

Fichard Everest Ascent 48K 


16/48K 


16K £5.95 
16/48K = £5.50 


Workforce ee Not Pass 48K £6.95 
t) 
Jaws Revenge 16/48K = £5.95 


Company Address 
Abbex 20 Ashley Court, Great 
erties Hendon, London 


Artic 396 James Reckitt Avenue, 

Hull, North Humberside. 

65a Osborne Road, 

Portsmouth, Hampshire 

POS 3CR. 

Bridge Dept YC 36 Fernwood, Marple 
Software Bridge, Stockport, Cheshire. 

ccs Dept YC, 14 Langton Way, 
Software London, 'SE3 7TL. 

C-Tech 184 Market Street, Hyde, 

Cheshire. 


Automata 


approaches to that old favourite Monopoly. 

Automonopoli offers a continuous display of 
the part of the board around your current 
position. This display moves smoothly when 
the dice are thrown. Do Not Pass Go from 
Workforce has a less interesting display but at 
least shows the whole board all the time, 
Automonopoli allows you to personalise the 
program with the names of players and both 
programs give the option of being either a 
board for humans to play on or of letting the 
computer join in as a player. In each case the 
computer becomes a soft opponent once you 
have reached the stage of building houses and 
hotels. 

If you have ever wandered into a rundown 
dockland hotel or pub and been confronted by 
the sort of balding drunk who says he used to 
sail the seven seas and boasts that he can name 
the capital of any country you care to choose, I 
can reveal his secret. At home he has a 
Spectrum with Hewson’s Countries of the 
World up and running on it. 

At the touch of a button it will remind you 
that N’djamena is the capital of Chad or that 
Yaounde is the capital of Cameroon. In the 
corner of the pub someone with probably be 
playing a video game not unlike Firebirds. 

Softek’s Firebirds is a Galaxians-type game 
distinguished by good croaking noises from 
the birds. Still on the subject of sound effects 
Workforce’s Jaws Revenge is very noisy and 
fun. The graphics are great. You are a shark 
and you are after the divers and: boats which 
are after you. 

Mined Out from Quicksilva is a very strange 
version of Mines. It is subtitled “Rescue Bill 
the worm from certain old age”’ and if you find 
a way through the first minefield you then 
have to rescue damsels in distress. Someone at 
Quicksilva has been playing too many 
Adventure games and it is beginning to show. 

The last words on the cassette packet read 
“the image fades to soft focus which is 
replaced by waves falling on a rocky shore, 
except in Bill’s dream there are no waves or 
soft focus . . .” It is certainly time that 
software cassettes carried a government health 
warning. 


DK’tronics Unit 2, Shire Hill Industrial 
Estate, S Waldon, Essex. 
Elfin Hudsons House, Battery 
Software Road, Great Yarmouth. 
Hewson 60a St Mary's Street, 


Constants Walingford, Oxfordshire. 
i Buil 


meres Exchange 
Sent Bag Liverpool. 
131 Ti * cmt Greenwich, 
London S 
230-236 Ta tiie Hill, London 
Sw11. 
24 Agar Crescent, Bracknell, 
Berkshire. ; 
99 East Street, Epsom, 
Surrey. 
2 Huntsworth Mews, Regents 
Park, London. 
13 Palmerston Road, 


Southampton. 

22 Green Leys, Maidenhead, 
Berkshire. 

Freepost, Camberley, Surrey 
GU15 3BR. 

ey Croxted Road, London 


The Green, Ashby de la 
Zouch, Leicestershire. 

140 Wilsden Avenue, Luton, 
Bedfordshire. 


THE MAPLIN TALK-BACK 
for ZX81 and VIC20 


Now your computer can talk 


*Allophone (extended phoneme) system gives 
unlimited vocabulary. 

* Can be used with unexpanded VIC20 or 2X81 
— does not require large areas of memory. 

x In VIC20 version, speech output is direct to 
TV speaker with no additional amplification 
needed 

* Allows speech to be easily included in 
programs. 

Complete kits. Order As: 

LKOOA (VIC20 Talk-Back). Price £24.95. 

LKO1B (ZX81 Talk-Back). Price £19.95. 

Full construction details in Maplin Projects 

Book 6. Price 70p. Order As XAO6G. 


SOUNDS GENERATOR 
FOR ZX81 


3-Programmable tone generators with 
programmable attenuators turns your ZX81 
into a mini-synthesiser. 

Noise generator with 3 pitch levels enables the 
creation of most special effect sounds. 
Single address access via BASIC with PEEK 
and POKE. Connects directly to expansion 
port socket or motherboard. 

Complete kit. Order As LW96E. Price £10.95. 
Full construction details in Maplin Projects 
Book 5. Order As XAO5F. Price 70p. 


ZX81 INPUT/OUTPUT PORT 


Two bi-directional ports for a total of 16 input or 
16 output lines. 

Includes one buffered output which can 
interface directly to CMOS. 

On board address selection allows for 
expansion to 6 ports with two boards. 

Complete kit. Order As LW76H. Price £9.25. 

Full construction details in Maplin Projects 
Book 4. Order As XA04E. Price 70p. 


MODEM 


ACCITT standard modem that connects 
directly to your telephone line via a B.T. 
approved transformer. Transmits and receives 
simultaneously on European standard 
frequencies at 300 baud. May be used to talk to 
any other 300 baud European standard modem 
including the Maplin Computer Shopping 
modem on 0702 552941 and any 

British Telecom Datel 200/300 Service modem, 
The modem’s computer interface is 

RS232 compatible. 

Acomplete kit excluding case is available. Order 
As LWSSH. Price £39.95. 

Full construction details in Maplin Projects 
Book 5. Order As XAOSF. Price 7Op. 


INIAIPLIIN 


EXCITING ADDITIONS FOR 
YOUR HOME COMPUTER 


KEYBOARD with 
ELECTRONICS for ZX81 


* Full size, full travel keyboard that’s simple to 
add to your ZX81 (no soldering in 2X81). 

* Complete with electronics to make “Shift 
Lock”, “Function” and “Graphics 2" single 
key selections. 

* Powered (with adaptor supplied) from ZX81's 
own standard power supply. 

Full details in Project Book 3 (XAO3D). Price 70p 

Complete kit (excl. case) £21.90. 

Order As LW72P. 

Case £4.95. Order As XG17T. 

Ready built-in case £29.95. 

Order As XG22Y, 


ZX81 TV SOUND 


2X81 sound on your TV set. * 
Video reversing switch for normal or inverse 
video display. Can be used with the Talk-Back or 
Sounds Generator kits. 

Complete kit. Order As LKO2C. Price £19.95. 
Full construction details in Maplin Projects 
Book 6. Order As XAO06G. Price 70p. 


ZX81 EXTENSION BOARD 


Our ZX81 Extendiboard plugs directly into the 
ZX81 expansion port and will accepta 16K RAM 
pack and three other plug-in modules 
simultaneously. Parts are sold separately as 
follows: 

PCB Order As GBO8J. Price £2.32. 

Edge Connectors (4 needed) Order As RK35Q. 
Price £2.39 each. 

Track pins (1 pack needed). Order As FL82D. 
Price 85p per pack of 50. 


INTERFACES for MODEM 


Interfaces for most popular home computers 
which do not have RS232 ports will be available 
shortly, Interfaces for the ZX81 and VIC20 that 
include a complete Machine Code Communica- 
tions Program are available. Order AS LKO8J 
(ZX81 Modem Interface Kit). Price £24.95 
Order As LK11M (VIC20 Modem Interface Kit) 
Price £9.45. 

Full construction details in Maplin Projects 

== Book 7. Order As XAO7H. Price 70p. 


Maplin Electronic Supplies Ltd.. Mail Order: P.O. Box 3. Rayleigh. Essex SS6 8LR 
Tel. Southend (0702) 552911 (Sales) 


159-161 King St.. Hammersmith. W6. Tel. 01-748 0926. 284. London Road, Westcliff-on-Sea. Essex 
Tel. (0702) 554000. Lynton Square. Perry Barr. Birmingham. Tel. (021) 356 7292 
All prices include VAT & carriage. Please add a 50p handling charge to orders under £5 total value 
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For the keen programmer 


X sre 
CS PADS 


* Clear numbering of print and 
* High resolution grids printed an plot coordinates quarantees quick 
quality A4 size paper and accurate programming. 
* Each gnd shows every plot and * Available on white bond paper 
avery night position tor general use and on tracing 
* An 8mm x 8mm square for paper for direct copying of 
each print position; 4mm x 4mm drawings, prints, etc 
subsidiary squares for use with * Ideal for making the most of 
graphics symbols; Imm x Imm your Spectrum's splendid 
squares for every plot position capabilities 


PAPER PAD (80 pages, 80 grids) £3.95 incl p&p 
TRACING PAD (50 pages, 50 grids) £3.50 incl p&p 
Cheques and Postal Orders to 
A&K Computr Products (Dept ZXH) 
Lancaster House, 435 Clifton Drive North, 
Lytham St Annes, FY8 2PW 


\ AgK ARK 


SPECTRUM & 2X81 
EDUCATIONAL SOFTWARE 


SPECTRUM FAMILY LEARNING SERIES 

3 Use our Computer Assisted Learning PACks to help your 
children with their school work. The programs in the series 
use moving colour graphics and sound to make learning 
more enjoyable. Each pack contains four programs and is 
{ suitable for use withthe 16K or 48K Spectrum. Program 
a notes are supplied. 

j CALPAC FL1 (5 to 8 years) £7.50 
| Tens and units addition and subtraction with detailed help 
facilities; powerful, easy to use drawing program; English 
comprehension applied to American Indians. 

CALPAC FL2 (7 to 10 years) £7.50 
Roman history; spelling tester with easy entry of your own 
lists; flexible table-tester; homophones. 

CALPAC FL3 (9 to 12 years) £7.50 
Nouns, verbs, adjectives and adverbs; tenses of verbs; 
biology of the flower; long division tutor. 


The programs are ideal for the ages stated, but could be 
used by anyone requiring revision of these areas of study at 
any age. 

CALPAC C1 0-LEVEL CHEMISTRY £7.50 
Four clearly presented revision/tutorial programs. The 
subject matter has been carefully structured to cover the 
most important aspects of: 

* Elements, compounds and mixtures. 

* Structure, bonding and properties. 

* Redox, electrolysis and the activity series. 

* Acids, bases and salts. 

48K Spectrum and 16K ZX81 versions of the cassette are 
available. Please specify which you require. 


Professional Computer Assisted Learning materials from: 
CALPAC COMPUTER SOFTWARE 

' 108 Hermitage Woods Crescent, St Johns, 

uj Woking, Surrey GU21 1UF. 
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NOW, FOR THE BBC-MICRO 
THE FINEST SOFTWARE 
IN THE WORLD... 


SOFTWARE CENTRE is a company which deals in only the highest 
quality software... 


SOFTWARE CENTRE has been brought into being by only experts, 
experienced in software manufacturing. . . 
We do not deal in dull, average and boring software, but only those 
that have received the hottest reviews which makes them outstanding 
from all the others. After much research we have brought you an 
incredible selection of games for the BBC which have all passed our 
approval so you can be sure that when you buy from us, you buy only 
the best! We also have an unbeatable 24 hr despatch on a/f tapes! 


ALL OPERATING SYSTEMS CATERED FOR 


B.1. CHESS "Great Improvement . . . Board is very clear.’ ¥.C. This 
is the finest chess game we tested. Has excellent Mode | graphics and 
is a wonderful opponent with six levels, Black and White, castling and 
a very strong sixth level. (Progam Power}. Model B £7.95. 


B.2. ROCKET RAID ‘The Cavern... one of the most awesome 
sights in home computing . . where grown men have screamed in 
anguish” Y.C. This is truely an amazing program, its so fast that 
lightening reflexes are needed to negotiate the rockets and caverns 
whilst you blast the fuel dumps with your stream of bullets over the 
terrain. This version of scramble is the most acclaimed program 
written for any computer! For your Model B (Acornsoft) £9.95. 


B.3. SUPER GOLF A beautiful and fully animated program giving an 
18 hole golf course, up to 4 players, bunkers, lakes, Watch in 
amazement as your golf ball glides through the air or in dismay as it 
rolls back down the hill. Amazing graphics and a pure delight for all 
the family . . . (Squirrel) Model B £7.95. 


B.4. ARCADIANS “Definately the best Galaxian style game for the 
BBC" Y.C. A brilliant machine code arcade game where streams of 
attacking aliens swoop down in attempt to conquer earth. With your 
base you must blast these aliens in mid-air. Increasing difficulty. 
Brilliant use of graphics and sound. Even includes a Back fugue! 
(Acornsoft) Model B £9.95. 


B.5. LEAPFROG ... . finest version of ‘Frogger’ so far tested for the 
Beeb. Vehicles travel at different speeds on the 5 lane motorway, you 
must help the frog to avoid them. But that is only half the battle, there 
is a multi-current river you must cross with diving turtles and snakes! 
Extremely addictive! Very colourful and excellent sound (IJK) Model B 
£7.50 


B.6. CENTIPEDE . . . Only version of its kind and will be very hard to 
better it. ‘Compares with the arcade version” Y.C. With your blaster 
you must destroy the giant centipede which weaves in and out of the 
mushroom patch. Also includes man eating spiders and snails. “Both 
colourful and clear” Y.C. Very fast and totally addictive. (Superior 
Systems) Model B £6.50. 


B.7. SUPER INVADERS ... “Best of its kind” Y.C. No computer 
owner ought to be without this fabulous new look invader game. It 
has 3 skill levels from a mild encounter to a terrifying experience! 
Graphics are very good and is undoutedly the finest invader game} 
around. (Acornsoft) Model B £9.95. 


B.8. ASTEROID BELT All in high resolution graphics this game will 
give you an experience you won't forget. Incredibly similar to the 
arcade original this highly rated game makes you the captain of a 
space ship... suddenly you're confronted by a belt of asteroids 
hurtling straight at you, your only hope is to blast your way through 
the giant rocks. Very, very addictive! 100% machine code and very 
smooth graphics (computer concepts) Model B £8.95 


All prices include VAT. Please enclose cheque or postal order with 
your order, and make payable to: SOFTWARE CENTRE, 39 
Gloucester Road, Hyde, Cheshire, SK14 5JG. 


UK orders please add 25p only per order. 
Foreign orders please add 50p only per order. 


Example 


both 
Drier ber UK ABROAD 24 HOUR 


——— a ed DESPATCH ON 
Leapfrog — £7.50 _+25p +50p ALL ORDERS 


TOTAL £18.45 


ADD ON MEMORY for your 
SINCLAIR SPECTRUM 


Issue 2 with dark grey keys 


16K Bytes to 48K Bytes Upgrade 


Kit comprises 8 chips which simply push 
into sockets & come complete with 
full sinstructions 


SINCLAIR AND 
ORIC COMPUTERS 


Oric 1 48K computer £147 (£158). Oric 1 
16K na (n/a). Sinclair Spectrum 48K £113 
(£133). Spectrum 16K £86.91 {£107}. 32K 
memory upgrade kit for 16K Spectrum 
{Issue 2 only) £26.09 (£28). Fuller master 
unit for the Spectrum including speech 
synthesizer, sound synthesizer, amplifier and 
joystick ports £47.78 (£56), ZX microdrive 
nia (n/ab, ZX rs 232 n/a (n/a). Keyboards 
with space bars for the ZXB1 and the 
Spectrum £36 (£41). ZX printer £34.74 
(€50). 5 printer rolls £10.43 {£16}, 2X81 
€43.43 (£52). ZXB1 16K ram packs £26.04 
(£28). New luxury spectrum computers 48K 
with full sized typewriter keyboards complete 
with normal space bar enclosed in a larger 


COMMODORE 
COMPUTERS 


Commodore 64 £299 (£309), Vic 20 £130 
(£140). Special offer package:— Vic 20 + 
cassette recorder + basic course + 4 
games £139 (£149). Convertor to allow the 
use of most ordinary mono cassette 
recorders with the Vic 20 and the 


£29:50 inc P&P & VAT 


ATARI 800 
16K Bytes Memory Board 


Kit comprises printed circuit board 
which simply plugs in & comes complete with 


1) £3950 O22 g¢9.59 


Or buy 2 
inc P&P & VAT inc P&P & VAT 


for only 


Superb programmers Flight 
System Game for Apple II DOS 3-3 


e@ Total IFR & VFR system inc 20+ programmes for 
learners & professional pilots of real aeroplanes. 


@ Real time full colour picture graphics like your 
TV picture, NOT old fashioned flickering vector lines. 


e All navigation instruments necessary for flying 
Real aircraft, in Real airspace in the Real world. 


e@ Approaches/scenery for any world airport may be 
keyed in using SEED & PIX programmes in this 


£3450 


e A flight path X-Y 
plot — Naturally! 
@ Cassette or 
inc P&P & VAT 
PLEASE SUPPLY 


Trade Enquiries 
Floppy Disk 


Welcome 


Add on Memory for Sinclair Spectrum Qty £_ 
Add On Memory for Atari 300 Qty a 
a ll Flight System Game tape — 
“4 or Floppy — Qty Le 
Value of cheque enclosed payable to 
Sun Computing £ 


Or 
Please charge my Access or VISA card No: 
Official Government and Local Council orders welcomed 


Name: 
Address: > = 


Tel No: 


Sun Computing Services Limited 
Concorde House, St. Anthony's Way, Feltham, Middlesex, TW14 ONH 
Telephone 01-890 1440 Telex 8954428 SUNCOM G 


[a 


plastic case which also houses the power 
supply and the computer pcb £138.20 
{E174}, 


Commodore cassette recorder £36.50 (£44). 


I 

Commodore 64 built £8 (£9), kit £6 ([£7). 
We stock most accessories. | 
\| 

| 

|! 


PRINTERS OTHER 
The Epson MX80FT/3 has been replaced by COMPUTERS 


the almost identical CT] CP80 £262 (£282) | 
and the very similar Star DP510 £262 Colour Genie £168 (£178). BBC Model B } 
(£282). Epson FX80 £378 {£408}, Epson £424 (£440). Texas T199/4A £139 (£169). } 
MX100/3 £425 {£465}, New Star DP515 Atan 800 £347 (£380). Atari 400 16K with ] 
15" carriage printer £374 (£414), Seikosha basic £173 (£215). 

GP100A £199 (£2191, Oki Microline 80 
£207 (£227). Oki Microline 82A £360 
(£400). Oki Microline 84 £730. Oki Microline 
92 £470. The Bytewriter, the latest miracle, 
a combined daisy wheel printer and electric 
typewriter for only £418 (£448), We can 
supply interfaces to run any of the above 
printers from Sharp computers. 


\ 


SWANLEY ELECTRONICS | 


Dept. YC, 32 Goldsel Rd., Swanley, Kent BR8 8EZ, England. 


UK prices are shown first. UK customers must add postage (£1 on Sinclair products, £3.50 

on other computers and disc drives and £4.50 on other printers} and the 15% VAT. The 

bracketed prices are European export prices and include insured airmail postage to all the 

countries of Europe including Norway, Sweden, Finland, Denmark, Spain and Italy, No VAT 

should be added to export prices, We are the leading computer export specialist. Official UK 

credit orders welcome from government laboratories and educational establishments, } 
Factor Eight 


Lift-off into INS 


‘83with HI-STAK 


@ makes your computing easier, faster, 
more reliable, less exhausting and simply 
more enjoyable. 


From Warp 


@ angles your computer neatly to the ZX81 
correct ergonomic position for the most 
efficient keyboard operation. SPECTRUM 
@ provides extra ventilation for hot ZX81's VIC20 
and Spectrums. 
@ instantly applied. TRS80 14 
© styled for ‘83, adds that professional look © NEW BRAIN I} 
to your set up. JUPITER ACE 
® precision injection moulded in quality Etc 


ABS, non scratch - non slip base. 


i en i eee oes 


Order form. Please send me HI-STAK set(s) (at £3.95 per 


set). | enclose cheque/P.O. for, 


Name 


Address 


Post code 


To: Warp Factor Eight, Dept. YC. 
6 Pelham Road, Braughing, Ware, Herts. SG11 2QU. 
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VVORD PRO 


You have the technology, 
now all you need is the 
software. Bill Bennett 
assesses word processing 
for the home. 


APS Loc MACE IT, 


ly a 
tl 


The biggest-selling micro in Britain is the 
Sinclair Spectrum. As a word processor it 
has a number of limitations, but if you already 
own a Spectrum, a tape recorder and a 
printer, then paying a few pounds for a word- 
processing package is not going to break the 
bank. 

The video output of the Spectrum, 
especially when white on black is more than 
adequate. It allows only 32 characters across, 
which is about the minimum useful width of a 
word-processor screen. The big let-down of 
the Spectrum is its keyboard, which simply is 
not suitable for touch-typing. The problem is 
not just the feel of the keys but also the lack 
of a space-bar. You could buy a separate 
moving-key board but this adds to the 
expense. 

Like most home computers the Spectrum 
has an adequate tape-operating system 
which can be used to store prepared 
documents. It has the advantage of being 
reliable and faster than the tape-operating 
systems on most other home computers. 
Microdrives will give the Spectrum access to 
fast, reliable and relatively large files. 

Unfortunately the Spectrum needs a 
special interface to be able to use a proper 
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SPECTRUM 


WORD PROCESSING was invented in 1968 by 
IBM. A magnetic tape machine connected to 
an electric typewriter allowed a typist to 
produce a number of copies of any letter or 
document typed into the system. 

What made the word processor more than a 
clever but expensive photocopier was a simple 


printer. The ZX Printer is not suitable for 
word processing. The ZX LPrint from 
Euroelectronics interfaces the Spectrum to 
any Centronics-type printer for about £35. 
There is also a £45 unit available from 
Kempston Electronics. 

The Quicksilva word-processing package 
for the Spectrum is written in Basic. The 
advantage of this is that it allows the user to 
customise the program fairly easily. Such 
customisation will really come into its own 
when Microdrives become available. 
Unfortunately it also means that the response 
is slower than that of the keyboard. 

Tasword is written in machine-code and is 
consequently faster. The author of the 
package has so much faith in his software 
that he used the package, together with the 
ZX printer to produce the useful manual. It is 
an impressive word-processing package 
when you take into account its low price and 
the limitations of the machine. 

The Microl word-processing package is 
better organised and consequently more 
expensive than the other two Spectrum 
packages. At times it almost seems 
pompous. Unlike the other two packages it 
allows graphics characters to be used freely. 


editing facility which let the typist change 
small parts of the document on the magnetic 
tape. Today’s word processors, range from 
home letter-writing packages, to huge devices 
the size of freezers capable of storing an entire 
encyclopaedia in memory. 

_The print you see on the pages of 
newspapers, books and magazines like Your 
Computer is produced by an advanced form of 
word processing called typesetting. Words are 
typed into a typesetting machine and juggled 
around. Modern photo-typesetting machines 
are only slightly more sophisticated than 
ordinary word-processors. 

All these systems, from the most powerful 
dedicated microcomputers based around one 
special program to the most humble home unit 
all have a number of features in common. 
These are an inputting device — usually a 
keyboard — a real-time output device — 
usually a video display screen — a printer or 
batch output device, a working memory, a disc 
drive or tape back-up memory and a central 
processing unit. 


Replacing the typewriter 


More important than all that hardware is the 
software. Over half of the world’s business 
computers are used at some time or other as 
word processors, which makes it the single 
most important computer application. 

In the home a computer can be used in 
conjunction with a relevant software package 
to replace a typewriter. 

Students can use them to type essays neatly 
and edit and correct them as many times as 
necessary. Some word processors interface 
with databases, allowing — for example — an 
almost identical letter to be sent to a list of 
people. The program might even print out a 
list of names and addresses at the end of the 
run to help you label the envelopes. Certain 
relevant phrases or words, such as Sir, 
Madam, Mr or Ms can be inserted at relevant 
points in the letter. 

Word processors are popular with authors, 
who like to revise their material constantly 
before sending it to a publisher. The same 
applies to playwrights, scriptwriters and some 
types of journalists. Secretaries use word 
processors, and to some extent are being 
replaced by them. Because secretaries often 
have to type the same sentence time after time, 
they can, for example, type the sentence or 
paragraph just once, store it on disc and recall 
it with a few keystrokes each time it is to be 
used. 

Certain professionals, especially solicitors, 
often need to write letters and documents 
which are cobbled together from standard 
clauses. They find word processors a boon. 
How about your local computer users’ club? A 
word processor could help you produce a 
newsletter. 


| The home computer that seems to have been 


neglected by software houses is the Dragon 
32. Its 6809 processor seems to have been 
too much of a challenge for programmers. 
Probably the best piece of Dragon software is 
a word processor called Telewriter. 
Telewriter was originally written in the 
U.S.A. for the Tandy Colour Computer, 
which is very similar to the Dragon. 

As a word processing micro the Dragon is 
a little disappointing. Its so-called real 
keyboard does not appear to be up to taking 
the kind of beating that a hard-working word 
processor can expect. When using it | found 
that the machine’s case tended to wander 
about all over the table. This is because it is 
so light. After weighing it down with books | 
found that it worked satisfactorily, but the 
keyboard just did not feel quite right. 

Telewriter is a marvellous piece of 
software, and well documented too. It is 
excellent. Like all the other packages | looked 
at, the quality of the software was higher 
than that of the hardware. The Dragon has 
an awkward screen and is downright difficult 
to use with a tape recorder. 

| particularly like the Demonstration pro- 
gram — always a good idea — supplied with 
Telewriter. Also praiseworthy is the way a 
number of different formats are available, 
matching the package to different printers. 
There is even a program to convert files from 
ASCII to the Telewriter format. 


The keyboard is the front-end of any 
computer system and, when applied to a word 
processor system, its design is all important. 
Ideally a keyboard should be as near to a 
typewriter keyboard as possible. The keys 
should have a positive feel to them, so that you 
know when they are hit. If this is not possible 
then audio feedback in the form of a keyboard 
bleep can be almost as good. 

Keys should be laid out as on a typewriter, 
in the QWERTY pattern. The more standard 
the better. The space between keys is 
important, fiddly little keyboards are much 
harder to use than those with the keys spaced 
in the conventional way. A proper space-bar is 
a great help, as are proper shift keys, ideally 
one at each end of the bottom row of letters. 

The return key should be to the right of the 


Word-processing packages — listed by machine. 


Name Company Price 
ZX-81 
Tasword Tasman 

Software £6.50 
Spectrum 
Tasword Tasman 

Software £7.95 
Eddie Quicksilva £5.95 
The Word 
Processor Microl £9.95 
Dragon-32 
Telewriter Microdeal £49.95 


v 


middle two rows of letters, and it should be 
impossible to hit it by mistake, or to accidently 
hit some other key which has dire con- 
sequences. Function keys are a great help to 
word processing, as they enable the various 
functions of the software to be implemented 
quickly. There is also less chance of something 
going wrong if they are used. 


Function keys 

Dedicated word-processors usually have the 
function keys marked with the relevant 
function. Home packages are easier to use if 
there is some way of doing this. For example, 
there is a strip of Perspex above the function 
keys on the BBC Micro, which can have a 
printed list of the functions inserted beneath. 

Some people find it easier to type using a 


4a Fane 
Vic-20 
Sprint Bubble Bus 
Wordcraft-20 Audiogenic 
Commodore 64 
Word Wizard Bubble Bus 
Vizawrite 64 Viza Software 
Acorn Atom 
Word Pack ROM Acornsoft 
BBC Micro 
View Acornsoft 
Word Editor Fernleaf 
Word Processor Gemini 


~ SINGS SURVEY 


DRAGON 32 


small keyboard which will sit on their lap. 
Many home micros are ideal for this. On 
bigger micros, there is often a numeric keypad 
to the right of the main set of keys. This can be 
used in a word processing system as a cursor 
control pad. Other ways of moving a cursor 
around involve control-characters, function 
keys and in some cases even joysticks. 

Repeat keys can be useful and many home 
computers have an auto-repeat facility which 
starts after the key has been depressed for a 
certain amount of time. There are a number of 
alternatives to the keyboard approach but the 
only one that is likely to be seen by most home 
users is the Microwriter, which can be used 
with the fingers of one hand. 

The display is every bit as important as the 
keyboard. Together with the keyboard it 
forms the interface between the user and the 
word processor. Before the advent of cheap 
personal computing the keyboard-display team 
was often known as a terminal, a name which 
is a hangover from the days when computers 
were large expensive machines with a number 
of terminals. 

For serious word processing, choice of 
display is crucial. A bad display can ruin your 
eyesight if used for more than a few hours a 
day. 

For display the home user has three choices: 
you could spend money on a monitor, simply 

(continued on page 73) 
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MICROAGE ELECT 


THE NUMBER ONE COMPUTER DEALER. s 
7} 

MICROAGE HAVE DONE IT AGAIN! In our constant quest to Poy «Fass Aug iA0> "6:76 
bring you only the top computer equipment in the market, we how Se Mea res 2 
now expand our range to include the Oric 1, Spectrum and Sord. Sting et 2g. <8 
Of course we are still London’s premiere BBC Micro dealer with ones 
a full range of Acorn Products and peripherals. 
BBC MACHINES i SOFTWARE AND BOOKS 

We h let fA ft, 
ModelA32K +6522 £329.00 large stocks of Spectrum software and 


a wide range of Oric software. Books for 
all machines available in great quantities. 
Please phone for further details. ¢All items 


Model B + Disk Interface £494.00 
BBC Compatiable Single Disk Drive* 


(100K) £235.00 , lll 
BBC Compatiable Dual Disk Drive* subject to availabilty.) 

(200K) — £389.00 ORIC-1 

BBC Dual Slimline Disk Drive Mestnela K Rani Isewlaas 


(Double sided & density 800 K) £799.00 
Dust covers £3.95 
24 hour disk interface fitting £95.00 5 
Official Joysticks £13.00 

+£1.30 p&p | 


High resolution graphics £169.00 


*All drives include 
manual & utility 
Disk. 


POSTAGE RATES 
Books, software, dust covers for all 
machines: litem £1, 2 or more items 50p 
per unit. 


BY COURIER TO YOUR DOOR 
Computers, Monitors, Drives etc. 
litem £7, 2 items £10, 3 or more £13 
By. (these offers are not available for the 


PERIPHERALS i _ Sinclair hardware.) 


Microage Cassette 
Suitable for most computers, includes 
tapecounter, lead, battery mains £29.95 


jWe accept official orders from education 
establishments Credit card holders 
phone for express despatch. 


PRINTERS Send large S.A.E. for lists and info pack. 
Seikosha AP 80* £189.00 Barclaycard and Access welcomed. 
Seikosha AP 100* £215.00 All prices include VAT. 


Brand new Epson FX 80* £465.00 


(incl, courier.) Contact us for more information on the 


Spectrum Printer £39.95 Microage Discount Card. 

Suitable for all machines ps rush me details of the Computer Users 1 
MONITORS Data File. | 
14” RGB Microvitec Colour Monitor* I ame ! 

£284.00 a | 
Microvitec High Res. TE e/a | | Address. 1 
Colour Monitor £575.00 = | | 
12” Zenith High Res. Green Ssimclair i 1 
ican ROD Srcin Pe Gheetnitn 1 1 

ru — 

*Suitable for the Oric. 48K RAM sie Va a |e | 
Prices include cables. Sinclair ZX81 OE Ag Psi atl err 


DETAILS AND MAIL ORDERLIST SEND LaRGE Se. J WCAOAGE ELECTRONICS 


: 135 HALE LANE ED RE MIDDLESEX HA 
Open Mon-Sat 9.15am-6.00pm. Thurs 9.15am- 1.00pm. TEL:O1 aera TELEX 881 3241 — 
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(continued from page 77) 
use the television set, or if your machine 
allows it, an LCD display. For home word 
processing there is little point in spending a lot 
of money on a monitor unless you intend to do 
a lot of word processing, or you have another 
use for the monitor. 

A monochrome monitor has the advantage 
of higher resolution than the average TV, but 
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it costs money. Also most home micros do not 
readily connect to monochrome monitors. 
Often they have green screens with light-green 
characters, which in theory at least are better 
for the eyes than white on black. Many experts 
prefer yellow on a brown or orange back- 
ground, as this is thought to be more restful. 
Most home users will be content with the 
more usual TV display. If you intend to use 
this it is more important than usual to tune the 
set in properly. You may even need to adjust 
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the setting on your micro. Do not attempt this 
without consulting your manual because you 
could make things worse than they already are. 

The set needs to be properly tuned because 
you are going to spend a lot of time looking at 
the screen, and especially if your micro is 
capable of 80 characters to a line, you will 
quickly get eyestrain. Some word processors 
make use of colour, but the majority do not. It 
is up to you how you adjust for this. I find that 
a sharper clearer picture can be obtained on 
most machines by sacrificing some of the 
colour quality. 

Certain home micros have a naturally white 
or green background with the writing in black. 
This is harder to tune properly than a 
predominantly black background with white, 
or light-coloured characters. If your software 
allows you to choose, always choose a darker 
background. A television is capable of 
displaying fewer characters on the screen than 
a monitor, but with home computers the width 
of the display is usually determined by the 
hardware. A screen which can display more 
characters makes it easier to find your way 
around the text you are processing. It can also 
allow you to inspect on the screen the actual 
format your document will take when it is 
finally printed out. 

If the screen width is as narrow as the Vic-20 
— only 22 characters wide — horizontal 
scrolling may be used to allow you to input 
long lines. Alternatively the software might 
just turn the text around at the end of a line 
and leave the width-handling until the output 
stage. 

The majority of home micros can interface 
to Centronics-type printers fairly easily, That 
does not mean that the printer has to be a 
Centronics one, merely that it has that type of 
interface. This opens up a whole range of 
printers to the microcomputer, from the Sharp/ 
Tandy multicolour plotter/printer upwards. 

The Tandy CGP-115 produces adequate 
printout in colour for a number of tasks, and is 
good value at around £150, but only prints to a 
width of 4.5in. Slightly more expensive 
but much better in terms of quality is the 
black-and-white Seikosha GP-80, which also 


(continued on next page) 
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{continued from previous page) 

happens to be the Vic printer and the Acorn 
Atom printer. This produces a dot-matrix 
output which is suitable for just about 
anything a home word processor will ever 
print. The Oki-Microline printer also falls 
into this category. 

At around £200 this gives a high enough 
quality of print for us to accept letters and 
articles written using them. They are also 
suitable for students to use when writing 
essays, but could only be used as a commercial 
printer by the tiniest of businesses. 

Above the Seikosha and Oki comes the 
Epson range of printers and these really are 
superb. They are capable of producing output 
in a number of sizes and widths, and some of 
them can even produce text in a number of 
different typefaces. They also allow expanded 
and condensed print. Used with certain word- 
processors they have proportional spacing. 

Proportional spacing occurs when the 
number of characters sent to a line by the 
computer is not enough to fill it. If nothing 
was done the right edge of the column would 
look ragged. To compensate, most cheap word 
processors just distribute extra spaces between 
the words to fill the line. With proportional 
spacing that extra space is evenly distributed 
between the characters in a word and those 
interword spaces. 

At around £300 the Epson RX-80 is 
probably the best investment you could make 
if you are considering getting down to some 
home word processing. One particular good 
feature is that the printer has a double-strike 
mode where a character is printed twice with 
the print-head just slightly displaced to get a 
better character. 

Back-up memory is a vexing problem to the 
home computer user, and even more so to the 
home word processor. For a long time we have 
been waiting for a cheap, reliable and fast 
memory-backing medium to replace cassette 
tapes, which amongst other problems are slow. 
For most purposes cassette tape is the only 
option open to the home user. 

Microdrives and microfloppy disc drives 
will be a great help because a lot of word 
processing is to do with pulling phrases from 
one document and sending them to another, a 
task eminently suited to disc. 


You will need at least 16K of RAM before 
you can even think of word processing. A 


character takes up a minimum of one byte, so 
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even if there are no overheads in terms of 
memory use, and the word-processing 
software takes no RAM, the maximum size 
document would be around 16,000 characters 
or 2,500 words. 

The three packages for the Spectrum all 
require a minimum of 48K RAM. Wordcraft 
for the Vic-20 is in ROM but it still requires 
an additional 8K of RAM — which is supplied 
— to run. Typically Wordcraft allows about 
1,000 words and the Spectrum programs allow 
around 5,000 words. View, the BBC word- 


Suppliers 
Acornsoft 4a Market Hill, Cambridge. 


Audiogenic 
Bubble Bus 87 High Street, Tonbridge, 
Kent TN9 1BX. 0732-355962. 
Fernleaf = Silvergrove, Innhams Wood, 
Crowborough, Sussex TN6 ITE. 
0273-565303. 
Gemini 9 Salterton Road, Exmouth, 
Devon EX8 20G. 0395-25165. 
Microdeal 41 Truro Road, St Austell, 
Cornwall. 0726-67676. 
Microl 31 Burleigh Street, Cambridge, 
1 CB1 1DG. 0223-312453. 
Quicksilva 13 Palmerston Road, 
: Southampton. 
Tasman 17 Hartley Crescent, Leeds 
Software LS6 2LL. 
Viza 9 Mansion Row, Brompton, 
Software Gillingham, Kent ME7 5SE. 
0634-813780. 


processor allows around 4,000 when in mode 
7 and 1,500 in mode 3. The cheaper Gemini 
word-processing package allows about 1,000 
words to be typed into the BBC Micro. 
Some micro displays are not capable of 
handling lower-case and capital letters, though 
you may want to use both in your document. 
In that case capitals are usually indicated on 
the screen by reversing that character space to 
black on white, or perhaps some other colour. 
On other systems the reversed characters 
might indicate that the characters are to be 


CONCLUSIONS 


| {When looking for a word processor for 
your micro remember the following points. 

interfacing your micro to a suitable printer 
is not always easy. Investigate the 
possibilities before spending money on 
software. 

WBefore buying a package let someone 


demonstrate it to you. Check that you 
L_ Si eS AA cd At ore 


printed in a different size, or that they are’ 


different typefaces. The resolution of the 
screen — that is, the total number of pixels 
available to make up the various characters — 
is also important. On the Spectrum each 
character cell is eight by eight pixels. On the 
Oric it is merely six by eight. This means that 
the characters on the Spectrum look clearer. 

If the character cell is too small then 
descenders are not possible. These are the 
parts of a character that go below the character 
line, for example the tail of g and y. If 
descenders are not possible then the text can 
be very difficult to read. 

It is best to use a television that can be easily 
moved to the most comfortable viewing 
position, because backache and neck-strain are 
just as serious problems as eye-strain. It is 
important not to sit too near a television set for 
a long time. The minimum safety margin is to 
take half an hour off for every one and a half 
hours working and never work for more than 
six hours at a stretch. 

Choosing a suitable printer for your word 
processor is one of the most difficult decisions 
to make. The quality and look of your printed 
output will in many cases make more of an 
impression on those you wish to communicate 
with than what you write. Just imagine if 
Chamberlain had come back from Munich 
with a scrap of ZX printout declaring “peace: 
in our time”, or if Shakespeare only had a 
copy of Julius Caesar printed without real 
descenders when he was trying to raise the 
production capital. 

There are a number of possible choices of 
printer but for the most part you will be 
restricted by cost and compatibility. In most 
cases a good quality printer will cost 
substantially more than the micro that drives 
it. The compatibility is important, for example 
the Sinclair printer only works with Sinclair 
micros and Sinclair micros will not work with 
other printers without extra hardware. 


really do find it easy to use, ask awkward 
questions. 

Hiif you do not have a micro already, but 
want word processing, look for a real 
keyboard, a wide screen display, and a 
Centronics-type printer interface. 

if you intend to do a lot of serious word- 
processing then the hardware you 
purchase must take this into account. 


A good idea 
worth sharing.\ ssa 
Custom Keypanel Kits 
for the Spectrum and. 
cs, now the ORIC. 
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Put everything you need on the 
keyboard with a Custom Keypanel Kit. 
Precision die-cut panels fit perfectly over 
your keyboard and create an instant and 
individual reference to all your software. 


Each kit comes ina clear plastic wallet N OW In super 
and contains 10 matt black Keypanels 
plus sheets containing over 140 self- ML PLASTIC! 
adhesive command labels, pre-printed 


We despatch to you first class 
with words and symbols — arrows, left, | f | 
right, FIRE!, POWER!, etc, plus a sheet post by re - (Subject to stock | 


of blanks for your own designs. availability. ) 


SPECTRUM Keypanels (96x224mm) | 
self-adhesive label Sets are p rinted me | 25 College Road, Reading, Berkshire, RGG6 1QE. 
‘Spectrum’ bright red. A must for flight | Please send me: 

simulation and all multi-key games and SPECTRUM Keypanel Kits at £3.95 
applications, the first add-on for your | +35p p&p each (overseas should add 25% for 
Spectrum. 


| 


ere ORIC Keypanel Kits at £4.95 
ORIC Keypanels (105x275mm) l +35p p&p each (overseas should add 25% for 


: : ‘ additional surface mail ) 
Self-adhesive label sets are P rinted in | [enclose a total remittance of & cheques/ 


‘ORIC light blue. Master those CTRL | postal orders payable to Softeach Limited. 
and ESC key combinations and create a 
reference to all ORIC’s keyboard 
functions. 


[| 
| | 
| 
| additional surface mail) | | 
| 
hi 
| 
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Figure 1. The instructions in lines 444 to 456 | 
are inserted into the program during 
assembly by the macro command in lines 667 
and 670. The variables, /1, /2, and /3 are 


replaced by the addresses following the Fill 
name. 


(léhe, & F 
466 
647 CLS FILL, TOF; END; SPACE 
564 RTS 
469 
670 CLTOP FILL. TOP: ONE: SPACE 
671 RTS 
672 
473 
VIDE GS 

sPR #1 
Laas? 45a 
443 
444 FILL MAC 
445 LDA Jk 
446 STA Sbd+12 
447 pa itt] 
449 STA SD+E5 
449 LDA 12 
450 STA SD+14 
451 LDA F2+1 
452 ST& SO+555 
AEs LDA 15 
Aca STA SO" 
4355 JSR FILiSR 


Figure 3. BlockRR reads a named file of text 
from tape and inserts the text into the Author 
text already in memory at the position of the 
cursor. By using existing subroutines and 
macro-commands it took less than one hour 
to write a powerful and very useful word-. 
processing command. The modular structure 
makes the program easy to construct and 
debug. 


47 BLOCKRR >> PR 
CL. TOP 

MES, BEKRMO 

GCR 

PLUTNAME 

GETLINE 

L CHAR 

—SC 

BCR 

MCIVEINANE 

MES. RTAPMO 

GCR 

SET. MGYBUF ; TAPEST 

INITVIA 

RVEXT 

RESETVEIA 

FINDEQT 

JSR TUSK 

CUHOME 

PRZ 
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The perils of cross- 
assembly are detailed here 
by John Dawson as he 
recreates the birth of 
Oric’s word processor. 


THIS IS about three computers, six months 
hard labour, and a word processor called 
Author. When asked to write the Oric word 
processor, I had just completed work on a 
similar program — Asimov — for the 
Tangerine computer and, thinking rashly that 
there could not be all that many differences 
between two machines from the same stable, I 
agreed. 

It seemed that the overall design of the 
program could stay unchanged: the typewriter 
approach to writing a text and the editing 
functions were popular, and other features 
such as the word count and electronic card 
index were all about right. I had never been 
particularly happy with the method of 
controlling the printer in Asimov and 
intended to extend and rewrite that section of 
the program. Printers are a difficult peripheral 
device to deal with as there is little standardis- 
ation of control codes in relation to their 
various functions. You can plan usually that 
Control M will perform a carriage return at 
the end ofa line, but will you also need to send 
a line feed character? If you have a Prism 80 in 
right-hand justification mode you must not 
send either a carriage return or a line feed. 

Asimov was written on the Tangerine using 
an ordinary two-pass assembler and cassette? 
tape for storing the source code. At the end of 
the development stage, when the program, the 
object code, was nearly 8,000 bytes long, the 
source code was approximately 40 Kbytes in 
length. It took seven or eight minutes to store 
or load the source code from tape, even at the 
fast 2,400 Baud speed. The program was too 
big to assemble from the memory as there was 
insufficient room for the symbol table, object 
code and source code in RAM at the same 
time. I had to assemble the program from tape, 
making two seven-minute passes of the source 
code before storing the machine code on tape 
and blowing two 4K EPROMS. In all, it was 
taking half an hour to modify or extend the 
program — even to alter one byte or instruc- 
tion. It was all too slow and unproductive. 
Developing a new word processor for the Oric 
in these conditions was going to be impossible. 

I started to type the source code into an 
Apple II using the Merlin macro-assembler 
from Pace Software. Macro-assemblers 


contain a number of features that increase the 


Figure 4. Oric internal subroutines. 
Get character from keyboard 

Print character in accumulator 
Initialise VIA for use in tape routines 


$ CSF8 
$ F57B 
SE6CA 


Save data on tape $€57B 
Retrieve data from tape SE4A8 
Reset VIA after tape load or save $ E804 


Tape Speed change location FAST 00 


SLOW01 $67 
Caps lock set or Reset Bit 7 lin 
location $ 20C 


Bit 7 = O Caps lock off 
All subroutines must be reckoned to corrupt 
all CPU registers. 


speed of software development, give good 
structure to the program you are writing, and 
allow simple alterations that run throughout 
your source code when you are getting rid of 
bugs. A section of the program is shown in 
Figure 1 to illustrate the use of one macro 
instruction for two purposes. The >>> 
brackets are the pseudo-operation — not part 
of the 6502 instruction set but recognised by 
the assembler as a command to do something 
— for the start of a macro-instruction. Fill is 
the name of the macro and the three words 
following the name are parameters that are 
passed into the macro to configure the 
sequence of instructions for a particular 
purpose. CLS is a subroutine that clears the 
screen of the VDU by filling the screen with 
Space characters from the Top — top left-hand 
position — to End — bottom right-hand 
position. The same macro can be used to clear 
the top line of the screen only — CLT op — or 
to clear the entire text area that will be used by 
Author by changing the parameters to the start 
of text and end of text area addresses, and 
using a Null instead of a Space character. 
Figure 3 shows the extensive use of macro 
commands and subroutines to construct an 
editing command. There are two great gains; 
first a vast amount of repetitive typing is 
avoided as the instructions that make up the 
macro need be typed once only at the 
beginning of the program. Consequently, you 


will make fewer mistakes. Secondly, if the 
algorithm that you have used for the macro 
instruction, the sequence of operations that 
will achieve the function you wish, is incorrect 
than it will be wrong throughout and you will | 
find it quickly. Correction is easy and need be 
done once only in the definition of the macro 
at the front of the program. 

Half way through typing in all the source 
code I suddenly remembered that the Merlin 
package includes a disassembler. Dis- 
assembling familiar object code to recreate the 
source program was surprisingly difficult even 
with a version of the original printout to refer 
to, but it worked and after I had changed all 
the zero page locations expressed as absolute 
hexadecimal addresses back to labels I had a 
working Asimov source on the Apple. 

So far so good. I could blow EPROMs on | 
the Apple and plug them into an expansion 
board on the Tangerine to check the success of 
what was now a version of Author running on 
the Tangerine. But how to get the program 
into the Oric and how to convert the program 
for the different input and output conditions 
on the Oric? The Tangerine uses a line length 
of 32 characters and displays 16 lines on the 
VDU. The scren starts at 200 hexadecimal and 
is just 256 bytes in size. In contrast, the Oric 
has a standard teletext or Prestel format screen 


; was touchy about the volume setting when it 


| recorder to record the output from the 


which is 40 characters by 25 lines — 1000 
characters — starting at BB80 hex. Unlike the 


Tangerine, the Oric has an interrupt-driven 
cursor, something I had added in Asimov, and | 
uses many of the available control codes for 
colour information — Appendix C in the Oric 
instruction manual. The more I read the Oric 
manual, the more impressed I became with the 
hardware and firmware of the computer and 
the more despondent about the chances of 
successfully transferring the program. 

Eventually, it seemed that brute force was 
the only way. The Oric computer did, after all, 
use the same CPU and if alphanumeric 
characters were put in the screen RAM area 
they should be displayed on the VDU. 
Tansoft gave me the basic subroutine 
addresses to get a character from the keyboard, 
store and retrieve data using cassette tape, and 
the relevant zero page locations. With these 
subroutines it is possible to take over the 
computer and make it to behave as you wish — | 
figure 4. 

The only way to get a program into the Oric 
at present is by way of the cassette interface. 
The Tangerine tape format is the same as the 
Oric and it is possible to set up a program in 
the Tangerine that will mimic an Oric tape. 

The cassette output from the Tangerine 
must be amplified before it will drive the 
cassette input on the Oric and I used a cheap 
battery-driven telephone amplifier between 
the two computers. This avoided having to 
record the tape output from the Tangerine and 
then load it into the Oric. 

The telephone amplifier also revealed a 
more serious problem. I thought that the Oric 


was loading a program. The Tangerine never 
produced any problems even at 2400 Baud and 
I was surprised when the Oric would not load 
over the same uncritical volume setting. When 
I plugged the input of the Oric into the 
extension speaker socket of the telephone 
amplifier the speaker emitted a noticeable 
50HZ mains hum. Disconnecting the 
Microvitec colour monitor from the Oric 
stopped the hum and the arbitrary errors that I 
had encountered in transferring data from the 
Tangerine to the Oric also stopped. Clearly I 
had produced a “hum loop” somewhere in the 
connections between the computer. 
Eventually I used a Ferguson 3T07 cassette 


Tangerine at the same time as it was sent to 
the Oric. This recorder amplifies the input 
signal and puts it on to the extension speaker 
socket while it is recording. In this way it is 
possible to transfer a program from one 
machine to another by leaving the cassette 
input of the second machine plugged into the 
speaker socket. 

I found it necessary to make use of a zero 
insertion force socket on the end of an 18-inch 
ribbon cable for loading EPROMs into the | 
Tangerine RAM before the program is sent to 
the Oric. The program has now gone through 
approximately 90 versions and it would be 
impossible to insert the EPROMs into 
ordinary sockets that many times without 
damaging the connecting pins. I think that 
some of the EPROMs are beginning to get 
“sticky’’, that is, the chip cannot be 
programmed properly. The manufacturers 
data sheets do nopt say how many 
program/erase cycles an EPROM can be taken 


through before it ceases to hold its charge 
effectively. 

The high spot of the last six months work 
went almost unnoticed. I had got the main 
command level message — illustration 3 — and 
the Write function assembled and transferred 
correctly. The “Destroy old text” message 
came up correctly and then the screen said 
“Write a new text”. I started typing the 
standard rent-a-word message used by poor 
typists the world over ‘Now is the time for all 
good men to come to the aid of the party” and 
only at the end, to my amazement and delight, 
did I notice that the wordwrap routines, part 
of Asimov that delayed me for at least a 
month, had worked without fault. 

What does all this prove? It is possible to 
cross-assemble a program on one 
microcomputer for it to run on an entirely 
different machine. This applies to the BBC 
micro as well as the other commonly available 
6502 based computers. In the Z-80 family 
there is no reason why a Nascom should not 
assemble machine code for the Spectrum or 
the MZ-80K, or vice versa. The Apple and the 
Merlin assembler has proved an excellent 
development machine. Merlin is a professional 
assembler allowing fast program development 
and the assembly of major machine code 
programs. Transferring programs from one 
machine to another is still a hit and miss affair 
— there is no standardisation. I could have 
bought an RS-232 interface board for the 
Apple and written the software to link the 
Apple and the Tangerine directly rather than 
using EPROMs as the method of transferring 
Author. If you decide to use an assembler to 
produce a machine code program for some 
purpose, do not expect instant results, but at 
the same time do not expect to write a neat, 
fast program that will take over a foreign 
machine by using Basic. B 


Figure 2. Author is a large machine-code 
program. The Put pseudo-op in the Merlin 
assembler reads a source code file into 
memory, assembles the object code and then 
reads the next source code file, overwriting 


the previous file. In future disc-based 
versions it will be easy to replace the Tape 
module. 

Vii 


lL. 2 


DEO 


3 
48.96 


fh 


PUT WRITE 


PUT EDITOR 


PUT MESSAGES 


PUT TAPE 


PUT PRINT 


960 PUT 
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SPECTRUM = 


contr re —— 


QUICKSHOT = 

JOYSTICK 

* interfaced to plus straight . 
into SPECTRUM 

* Compatible with most ¢ 
software from: Quicksilva, “x 
Silversoft, Artic, New Gen 
etc., etc. 

* Other programs ONLY 
easily moditied £19.99 

* Full instructions +£1.50P+P 


SPECTRUM 
UPGRADE 
ONLY 


(ISSUE 2 MACHINES ONLY) 


£23.99 = 


incl VAT + P&P 


for the Vic 20 


re-addressing of 
existing BASIC 
programs 

needed. 


TANDEM 


KEYBOARD £29.95 


INCL 


FOR THE SPECTRUM OR 
2X-81, A42 KEY FULL 
TRAVEL, CASED 
KEYBOARD WHICH YOUR 


SEND NOW TO 


MACHINE SITS INSIDE, 
PLUGS IN (NO 
SOLDERING REQ) 


Computers 
forEport 


Sinclair | ~) Commodore 
Spectrum 64 


Sinclair 7. Commodore 
ZX81 ‘ 500 


ORIC-1 | Commodore 
Dragon 32 suas 
Jupiter Ace Atari 400 


Commodore Atari 800 
Epson 


Pius Printers, Disc Drives, Memory Expansion, Software 
Quantity discounts available 
No tax charge for equipment shipped abroad 


Write for our price list or call our 24hr answer phone 
01-549 8229 


Galaset Ltd, 30 Bayford Road, 
Littlehampton, West Sussex, 
England. Telex. 8954018 Acurat G 
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FOX 


ELECTRONICS 


Presents Products: 


ctrum, The VIC-20, The Jupiter Ace and the ZX-81 


VIC-20 
The VIXEN RAM CARTRIDGE. 


Switchable between 16K or 8K & 3K. 
Gives you the option of full 16K 
RAM or 8K and 3K RAM in one package. 
When added to the standard Vic gives 
16384 bytes of extra memory in blocks 1 
and 2 or 3092 bytes or extra memory into 
the 3K memory block AND 8192 bytes 
switchable between memory blocks 1 and 
3. Simply plugs into the rear expansion 
port and fully compatible with all 
motherboards and modules available. No 


Expandable Expansion system, 
gives 4 expansion slots for Vic 20 cartridges. 
Custom designed case. Plugs directly into 
computer. Further expanded by using 
Tandem System ROM socket. No 

extra power supply needed. £30.00 


FOX ELECTRONICS 


141 ABBEY ROAD BASINGSTOKE, 


HANTS. TEL: 0256 20671 
CALLERS WELCOME BY APPOINTMENT 


ZX-81 
THE BEST AVAILABLE 
EXPANDABLE RAM PACK AT 
THESE NEW LOW PRICES!! 


16K 32K 
+ 45p P&P +45p P&P 


The ZX-Panda a specially contoured unit 

designed to eliminate wobble and memory 
loss, housed in a very attractive case with 
red LED on/off indication. 


A replacement keyboard — this one with 
a calculator type feel. Peel off backing 
and press to fit. 
Incredibly low 
price of 
£10.00 

INCL 


Please send mé@.......-.. 0. ccc ce eee 
ITEM QUANTITY PRICE TOTAL 


No coi 
ileran ~ 
t Hers so much 
“strongly Or so | 
LS aig ttle 


| educational | Fifty high-quality programs to turn your ZX81 
v_athorities | or Spectrum into a powerful educational tool. 


a And you don't @ven need to know programming. 


ams There ere clear instructions and plenty of tips 
ae & advice. Designed to go bayond drill & practice 
M the promote learning through interaction & discovery. 


Includes :- 


TORTOISE 

A simplified 
version of the 
famous Turtle 
programme 
CODED MISSILE 
Combines the 
fun of arcade 
games with 
learning 


£5-95 only 


Paperback 110 pages 
poi plus Spectrum supplement 

Graph-plotter @ Histogram @ Simon-spell @ Sketchbuard @ Times-table @ Sets 

Series-quiz @ XY- coordinates @ Count @ Equations @ Areas @ Guess -a-Voksne 

Angles @ Upstairs -Downstairs @ Musi-notes @ See-saw @ Wipe-out @ Spell 

Temperature @ Clock @ Money @ Snake 

Mastermind @ Number -shoot @ +26 more EDUCARE 


Educare's 


50 


Creative use of 
graphics 
1K PROGRAMS 


for 
PRIMARY 
EDUCATION 


Many innovative 
ideas 
Fully documented 
includes many 
games 


To: Please send me 
EDUCARE 
139a Sloane St 
| London 
SWIX SAY 


Let your child benefit early - Send now 


ZX81 MACHINE CODE ? 


ZX.ASZMIC rom transforms ZX81 into an 
Assembly Language programming unit 


@ FULL~SCREEN EDITOR 


adoword processor fee A bhok curser 
utuasseroll& pare tip up ar dews 


stake you into a world with 
rol insertion, rubout, line or string deletion 
(la-tast editing 


Sixteen sme key 
command bo var 
block operations 


® MULTI-FILE SYSTEM 


wou like 
Sutve & 


tutonatically hittedled b 


then by 


& thes are 
aad them, & edit 


many files ay vou Tike, 1 lity 
sicin, Merge them, 
simple but 


® TOTAL ASSEMBLER 


» ORG & EQU directis: 
le objet cade & options & 


Declare as 
Operating Sy 
textbility wath a 


names 
ic them name 


system 


print 
powerlul 


untimited length lab 
Ret« 
ailable 


Full 780 mnemonic prope 
flageed on yereen or printer 


Interpretive immediate execulwn ar 


® POWERFUL DEBUG 


fil & cops commands: plus break paints, sirle 
NLerprelive execution mode, Hall ase of the 
and full opers slum) inlerface 


errors 


Atl che wsual dump, modily comet 
control, the convenienve of 


Command Macros. auiodump, 


® HI~RES GRAPHICS 


288 ¥ 144 resalution under program control to give you truly cousin 
Nexibility of assembler you can really use thiy high delinition 


® MUCH ,MUCH MORE 


Repeat function on all keys. Double saith & fine pitch on primer, Cas 
“ASZMIC GOLD" manual with training 
documented monitor routines & much reference int 
isketeron programs with machine code in RLM) or using the oplional sole 
dual ROM board available fran) Cupital Computers Ltd c€9 + sath, ASZMIC 
hardware (© eve you an integrated development system with professional figilines whe 
very Expensive Why not eet in touch for iere details? 


epping 
naies in your progedin 


Hine Sy 


catalogur 
sion chapter 

Communk 
yla mMemors 


exercises, dis Me prowram 
| 


ration ale with Basie via ca 
wate 


NHI 


horas 


redefines the 


SY SER ETS 


MACRO OFFERS 
FOR 
MICRO USERS 


ZX81 16K RAM PACK onty £17.95 


lincl, P&P UK only}, 


2X81 de-luxe LOADING AID comprises electronic circuit in smart black case, Red, 
Green & Yellow lights allow volume to be adjusted for perfect LOADING 
Pushbutton RESETS computer. Hear voiceovers & position tape using EARPHONE 
supplied. Supplied with LOAD/ SAVE switch fitted. Complete with full instructions 
2 It is designed to ensure thet even tapes made on ‘foreign’ cassette players load 
first time re 

ZX Computing Oct/Nov 1982. 

Only £18.70 (incl. P&P UK onty} 

ZX Spectrum de-luxe LOADING AID only £18.95 fincl, P&P UK only) 


2X81 KEYBOARD BEEPER — puts life into any ZX81 keyboard, All 210 characters 
beep in either SLOW or FAST modes, Fits inside — no trailing wires — no soldering 
necessary as all connections simply plug in. illustrated instructions included. Only 
£10.95 (incl. P&P UK only! 


LYNX SOFTWARE by Quazar Computing only £4.75 ea. (incl. P&JP UK only) 
LABYRINTH — first class 3D maze game, numerous mazes but don’t despire, help is 
at hand it you can't find your way out. The route actually taken is replayed at the 
and. 

OTHELLO — highly addictive traditional board game in fast acting machine code — 
3 levels — terrific use of Lynx graphics 

CHANCELLOR — run the UK economy for 10 years, test the Keynesian or 
Monetarist theories — this is a thinking person's game with excellent use of graphics 
and colour. Instructions incl 


@ High quality washable DUST COVERS from £1.95 (e.g, Spectrum) 
for most other micros, monitors, disc drives & printers. 


@ Dozens of books and lots of other accessories for: 
Spectrum, ZX81, ORIC-1, Jupiter ACE, NewBrain. LYNX, Dragon 32, Ateri 
400 & 800, Commodore VIC 20 & 64, BBC A & B, COLOUR GENIE, TEXAS 
TIS9A, SHARP MZ80A-K and others 


PLEASE SEND STAMPED ADDRESSED ENVELOPE FOR FREE CATALOGUE. 
DEALER ENQUIRIES WELCOMED. 

PLEASE MAIL ORDER WITH CHEQUE) PO TO: 

FULCRUM PRODUCTS Dept YC2 

14 Steep Lane, Findon, 


West Sussex BN14 OUF 
Tel: Findon (090 671) 2750 


fully cased, tested & guaranteed 


also available 


MOS UT vou 


es 


Superh 


£39.95 


incl, p&p 


Comprocsys \imited 


1 enclsoe £39. 95, Please rush me ZX ASZMIC + manual 
| enclose S.A,E, Please send me details of ZX ASZMIC, 
Cheques payable to COMPROCSYS LTD. 

Name 


Address 


switchiuhh 


ul ever 


Comprocsys Ltd, 
P.O. Box 149,South Croydon, Surry CR2 TYX 


ORIC-SOFT WARE 


LUNAR LANDER and ASTEROIDS 
ONE TAPE/TWO ACTION-PACKED GAMES WITH HIGH 
RESOLUTION COLOUR AND SOUND 


PLUS Fully explained program listings 
games then learn the tricks of the trade! 


njoy the 


£6.95 


ASSEMBLER and DISASSEMBLER 
+ NOTE-PAD. 


Auto line-numbering; up to 6 character labels; hex or 
decimal numbers with simple arithmetic on operands; full 
syntax checking with error reports; two parse assembler 
maintains and updates list file; comprehensive documen 
tation AND Aé4 size pad specially laid-out for clear and 
rapid assembler programming. 

£8.95 


(Pads available separately £1.30 inc. p&p) 


DURELL SOFTWARE 
HIGHER COMBE - COMBE FLOREY 
TAUNTON - SOM TA4 3JF 
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The hexadecimal dump. 


.9FB OF 4E 06 OO ED 43 E& 7B 7AEO 24 FO 7B 79 48 05 26 O1 
77i€ 3E BO 32 EG 7B 11 00 91 7900 «EB CD 59 79 C9 C5 ES FS 7AES 04 09 22 FO 7B 2A EE 7B 
7920 «2A De 7B CD SS 79 22 DB 7ea08 CD 02 79 3A EB 7B IF DC 7AFO 4F 47 05 28 Oi 04 09 22 
7928 7B 22 E& 7B AF 32 £6 7B 7Aaio Cz 79 Fil 3C Di Cl FDS ES 7AF8 EE 7B CD 04 7B DP 79 10 
7930 Ti 90 00 2A D4 7B EB CD 7Ai@ EB 50 5? CD D2 79 3A EB 7800 CE D1 DY £1 DP CF AF 2A 
7938 55 79 11 80 00 CD B2 79 7AZO 7B 1F DC CZ 79 Di Fi iF 7B08 EE 7B BC CO 4D 2A FO 7B 
7940 «22 D4 7B 11 57 00 2A Ds 7aze 30 02 19 CF? EB ED 52 CF 7Bi0 BC CO 3E AF 95 DB 47 CD 
7948 7B DS CD SS 79 Di CD BZ 7A3O 2A E2 7B ED SB D4 7B ED 7Bi8 Bi 22 47 04 3E 01 OF 10 
7730 79 22 D6 7B CY AF EB ED 738 4B DB 7B ES DS CS 3E 01 7B20 FD 44 FD CB S57 SE 28 04 
7esa 52 ce 7c C4 C2 79 44 4D 7A40 CD OS 7A 22 D4 7B Ci DI 7B28 2F AO 77 CY BO 77 CF 3A 
7960 3A €8 7B BF 3@ 04 ED 4B 7A48 £1 AF CD 0S 7A ES C1 2A 7B30 E9 7B 1F 30 19 1F OL 00 
7768 Eé 7B ES C5 EB 21 00 00 7ASO EO 7B ED SB Dé 7B ES DS 7B38 18 11 00 40 30 07 2A EA 
7970 CD 9C 79 30 14 AF E1 Di 7as8 CS AF CD O05 74 22 DB 7B 7B40 7B ED BO 18 OF 21 CB 24 
7978 BC 20 01 EB CD 93 77 44 7AéO C1 DI £1 3E O1 CD OS 7A 7B48 2B ED AO EA 48 7B ED 4B { 
7990 4D 21 00 00 CD 9C 797 CD 7AeG ES Ci 2A £4 7B ED 5B D4 7BS0 D2 7B 24 EC 7B C5 AF 57 
7788 93 79 CF 06 OG CD 95 77 7A70 7B €S DS CS 3E 01 CD OS 7B58 5 CB 7B 28 O1 15 ED S3 
7990 D1'D1 C9 04 04 CB 3C CB 7078 7A 22 D4 7B C1 D1 Et AF 7B60 D4 7B 57 23 5E CB 7B 28 
7994 1D 10 FA C9 CB 38 CB 19 7AGO GP 05 2 Be Bu 7B ER 2h 7868 uy 1S ED Bs Be Ya B23 
79A0 30 02 17 DE@ 28 Ob EB 29 7AGB D4 7B ED SB EE 7B OF 01 7B70 SE CB 7B 28 01 15 ED 53 - 
7908 DB EB 18 FO 7a FE 00 Ca 7av0 Af GB 82 CB 76 28 06 26 7B78 DS 7B 23 ES CD 30 7A ED IF you have ever seen the arcade game 
7980 16 F4 EB 3A EB 7B CB SF 7A78 00 95 6F OD OD 45 C5 2A 7BB0 SB DA 7B 2A D4 7B 29 19 : 
79B8 30 OS 19 32 EB 7B C9 ED 7AAO Dé 7B ED 5B FO 7B 04 01 7BB8 22 D4 7B ED 5B DC 7B 2A Battlezone you may have wondered if such 
7900 $2 C9 DS EB AF 47 4F ED 7AAB AF ED 52 CB 70 28 04 95 7B90 Dé 7B 27 19 22 Db 7B ED : : : 
7908 52 3A E8 7B 3C 32 EB 7B 7ABO 4F O05 05 Di 4A SO 45 De 7B98 5B DE 7B 2A DA 7B 19 22 graphics were possible on the Spectrum. This 
79D0 D1 CF IF 30 OF 01 SA 00 7ABB ES DY 79 BE 30 06 49 DS 7BAO «Dea 7B CD 18 79 El 7E 23 machine-code utility for both 16K and 48K 
79D8 OF ES O1 48 O1 ED 42 38 7ACO AF SF 16 OB Bl 26 3B 48 7BAS €5 IF 36 11 2A D4 7B 22 ; 
79E0 02 C1 ES E1 ES AF O1 BA 7ACB 41 DS 16 00 60 78 IF 6S 7BBO EE 7B 2A Dé 7B 22 FO 7B machines allows you to draw a 3-D figure on 
79EB 00 ED 42 38 04 3E OL C1 7ADO 38 03 BC 38 07 94 4F DF 7BBB CD 06 7B 18 03 CD B7 7A : 
79FO ES Ei 32 EB 7B O01 F2 7B 7ADB Ci C5 18 04 4F DS D9 Ci 7BCO 6£1 CL 10 91 CF the screen with reference to fixed Be ¥, Z axes. 
Note: the addresses in the left column are given in hexadecimal. Eg: 7918 = 3100 | | The whole process takes at most 0.5 seconds 
© decimal and 7920 = 31008 decimal. The final address, 7BC4, equals 31684 in dec for complicated figures and under 0,25 


imal. 
For 48 conversion make the following changes to the underlined numbers 


ee Astonishing new three-dimensional graphics 


77 = FS 


seconds for simple figures such as cubes. Each 
figure can be rotated in all three axes, and 
moved away from and towards you with full 


ct . is ideas for you Spectrum from Mark Jones. perspective; it can also be moved up, down 
7.999 ——§|§ i | and sideways. Any part of the figure partially 
The Basic program. off the screen is accounted for in a special 
2 cE ania REM for 48K read 62743 Draw routine written for this program. All 
x _ 5 irae: 
= re pueiO: LET py=40: LET pz=50 this can be called from Basic with just one 
7 LET phi=0: LET psi=0: LET theta=0 simple Usr instruction. 


10 GO SUB 1910: GO SUB 4000: GO TO 2000 : 
is HEM TRAC CATA The program has various modes. To alter 


14 REM body the mode Poke the appropriate number into 
15 DATA -7,5,-26,0,~7,0,—18y14-740,9,1,-7,4,12,1,-7,8, 12,3 ,—-7,9,-10,1,-7,8,-13 | | the mode location. 
91,-7,5,-26,1 


17 DATA 7,5,—-2641,70,-18,1,7,0,9,1,7,4,12,1,7,8,12,1,7,8,—-10,1,7,8,-13,147,5, Mode 1 CLS and then carries out draw routine. # 
“26,1 | | Mode 2 carries out draw routine alone. z 
16 REM turret Mode 3 replaces screen with spare screen stored a 


1% DATA -7,0,-18,0,7,0,-18,1,—-740,950,74,0,9,1,-7,8,-13,0,7,8,-13,1,-7,8,-10,0, ‘ tc i 
7 ,8,-10,1,5,13,-2,1,-5,13,-2,1,-7,8,-10,1,-7,8,12,0,7,8,12,1,5,13,4,1,-5,13,4,1, at location specified in Spscreen then ; 
-7,@,12,1,-5,13,-2,0,-5,13,4,1,5,13,-2,0,5,13,4,1 carries out draw routine. 
at DATA 2,42, 25,0,-2,12,-25,1,—-2,10,-25,1,2,10,-25,1,2,12,—-25,1,2,12,-4,1,-2 Also global Inyerse | will set the routine to 
paay ven es pa aty hg Wey prety heey peta hate aay bey in Sa i 
12,-4,1,-2,10,-7,1,2,10,-7412,12,-451,-2,12,-25 ,0,-2,12,~4,1,-2,10,-25,0,-2,10, | | Unplot rather than Plot. Inverse 0 returns it 
at 12 big a at ae back to plot. Thus to draw a figure and then 
100. DATA 20,-20,20,0,20,-20,-20,1,-20,-20,-20,1,-20,-20,20,1,20,-20,20,1,20,20, undraw it again you might use the following 
20,1,20,20,-20,1,-20,20,-20,1,-20,20,20,1,20,20,20,1,20,-20,-20,0,20,20,-20,1,-2 program. 
0,-20,-20,0,-20,20,—20, 1,-20,-20,20,0,—20,20,20,1 
200 IF v<O THEN LET v=65536+v 
210 LET asINT (v/256): LET b=INT (256% (v/256-a)) 
220 POKE d,b: POKE d+i,a 
225 LET d=d+2 
230 RETURN 
1900 RESTORE 100: LET v=16 
1901 GO TO 1920 
1910 RESTORE 15: LET v=S0 
1920 GO SUB 5000 
1930 RETURN 
2000 IF INKEY$="" THEN GO TO 2000 
2001 IF INKEY$="v" THEN CLS : GO TD 2000 
2002 IF INKEY$="c" THEN GO SUB 1900 
2003 IF INKEY$="t" THEN GO SUB 1910 
2005 LET at=INKEYS 
2010 LET px=px+10#(a$="5")-10*(at="8") 
2020 LET py=py+10# (a#="u") —-10#(at="d") 
2030 LET pz=pz+10# (a$="7")—-10" (at="4") 
2040 LET theta=thetati0*(a$="y")—10% (ag="¥") 
2050 LET psi=psi+10#(at="2")—-10(ag="Z") 
2060 LET phi=phi+10#(a$="%")—10%(at="X") 
2070 IF a$>="1" AND a#<="3" THEN POKE 31721,VAL at 
2080 IF theta>360 THEN LET theta=theta-340 
2090 IF psi>360 THEN LET psi=psi-340 
3000 IF phi>360 THEN LET phi=phi-360 
3010 IF theta<O THEN LET theta=340+theta 
3020 IF phi<O THEN LET phi=360+phi 
3030 IF psi<O THEN LET psi=360+psi 
3040 IF pz>256 THEN LET p2=254 
3050 GO SUB 4000 
3060 GO TO 2000 
4010 LET v=px: LET d=31706: REM for 48K read 63450: GO SUB 200: LET v=py: GO SUB 
200: LET v=pz: GO SUB 200 
4015 LET d=31712: REM for 48K read 63456: LET v=phi: GO SUB 200: LET v=theta: GO 
SUB 200: LET v=psi: GO SUB 200 
4020 RANDOMIZE USR 31535: REM for 48K read 63729 
4030 RETURN 
S000 PRINT AT 0,0;"please wait a moment": FOR f=1 TO v: READ x,y,z2,p 
5001 IF x<O THEN LET x=x+255 
5002 IF y<O THEN LET y=y+255 
S003 IF z<O THEN LET z=z+255 
SOLO POKE 31996+#*4,x2 POKE 31997+4#¢,y: POKE 31998+4",z: POKE 31999+4"f,p: NEX 
T¢ ‘ ; 
S011 REM for 48K read 63740 — 43743 instead of 31994 — 31999 
5015 POKE 31699,v: REM for 48K read 63443 
5016 PRINT AT 0,0;" “ 
5020 RETURN 
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10 INVERSE 0 

20 RAND USR 31535 (16K) 63729 (48K) 

30 INVERSE 1 

40 RAND USR 31535 (16K) 63729 (48K) 

If, when you have typed in the whole 


program, you try out this routine for 
unplotting, you will find it quite slow for 
complicated figures. Hence modes | and 3. 
CLS is much faster than the time it takes to 
unplot a figure, Copying a spare screen, say a 
background scene, is also faster than deleting 
the figure by unplotting. 

Position and direction of the object are 
stored in the variables PX, PY, PZ, Theta, 
Phi, and Psi.PX is positive to the left of the 
centre of the screen, PZ is positive in front of 
you and negative behind you. Infinity is at 
PZ= 256, that is, the figure is just a dot. If you 
then decrease PZ the object will get larger and 
larger until it eventually goes past you and 
disappears out of your sight. Altering PY 
simply moves the object up and down relative 
to you, the observer. 

Theta, Phi and Psi should all be in the range 
0 to 359 degrees. Altering Theta gives rotation 
in the Y axis, altering Phi gives rotation in the 
X axis, and altering Psi gives rotation in the Z 
axis, See figure 1. 

All the variables PX, PY and PZ are stored 
as the complement numbers, that is, the 
negative form of the number is 

65536 + number 
I provide a routine — Gosub 200 — for 
storing such numbers. Theta, Phi and Psi are 
stored as two-byte numbers. 

One of the most long-winded parts of 
creating any 3-D figure is calculating the XYZ 
co-ordinates for its data. Such data can be 
stored in any way you wish but must, 
ultimately, be transferred to somewhere in 
memory as bytes. The position of the data is 
specified in the variable Addr. These bytes 


should be in the range from minus 128 to 127. 
Each location is in fact specified by four 

parameters, X, Y, Z and P. P specifies 
whether to plot 

P=0 
or to draw 

P=1 
a line from the last point plotted to this 
current point. I provide a routine to transfer 
data to a position in memory from Data 
statements. 

It helps you if, when you create your own 
3-D figures, you are extremely methodical. I 
use the following technique: first, sketch your 
figure in 3-D and label each point as shown in 
figure 2. Then draw on graph or squared 
paper a plan view and side elevation of your 
figure and again label all the points seen and 
unseen, as shown in figure 3. Next, draw in 
where you wish the axes to be; it is usual for 
them to be in the centre of the figure, 
otherwise rotations have the effect of making 
the object look odd. 

Using the graph paper work out the distance 
of each X point along the X axis, positive or 
negative and record this in a table. Repeat this 
step for the Y and Z axes. See figure 4. 

The next step is to decide in what order you 
are going to draw the lines. Use your 3-D 
sketch to decide this. Remember that you can 
move your plot position around so that you do 
not have to draw the figure with just 
continuous draw commands. If 

a0=plot a point at a 

and 

al=draw a line from the last plot position to a 
then choose the following route to draw the 
box; 

a0 b1 c1 dl alh1e1f1g1lhl 

We have now come to the end of this route in 
that any further draws will simply overplot 
lines already drawn. 


We now plot again at a different location 
and draw one line. We repeat this three times 
for the three undrawn sides, that is: 

dO e1, cO f1, b0 g1 

Now enter the data co-ordinates you have 
calculated for each point in the order specified 
by your route. Remember to follow each set of 
co-ordinates with 0 or a 1 for a plot or a draw. 
Next, using the loader at subroutine 5000 
enter the data into memory. On entry to the 
routine v is equal to the number of points to be 
stored. Finally, run the program and view 
your figure from any direction any angle. 

Though my method for calculating points 
may have seemed unnecessary for a simple 
figure like a box it is a worthwhile technique 

(continued on next page) 


Figure 1. 
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RAPHICS 


(continued from previous page! 

to get into the habit of using, particularly 
when you move on to much more complicated 
figures. 

The Basic program contains data for a tank 
similar to that in Battlezone and also data for a 
cube. The program allows you to completely 
control all aspects of the figure’s position and 
angle. It also allows you to alter mode and 
switch figures between tank and cube. 

5 = move left. 
move away from you. 
move towards you. 
move right. 
rotate positive in y axis. 
rotate negative in y axis. 
rotate positive in x axis, 
rotate negative in x axis. 
rotate positive in z axis. 
rotate negative in z axis. 
CLS. 
mode 1. 
mode 2. 
mode 3. 
current figure becomes cube. 
current figure becomes tank. 

There is a slight delay between changing 
figures, This is because both figures are stored 
in the same memory area. If you were to use 
different memory areas then switching figures 
would only require alteration of Numb, 
number of items of data, and Addr, position of 
that data in memory. I have set the height of 
the horizon to be 87. This can be easily altered 
by Poking 31044 for a 16K or 67288 for a 48K 
with your new horizon, 

The Basic program should be typed in and 
saved first. Do not try to run it without any 
machine code in memory. Now, using the 
hexadecimal loader, type in the hex numbers. 
For a 48K machine, change all the numbers 
which are underlined by looking them up 
in the table given and selecting the appropriate 
48K replacement. When you have finished, 
Run the Sin table creation program. If you are 


nue tay nb dt tan one 


—-~O WN NN KK KX DOYS 


The hex input and Sin table creation program. 


Program variables. 


Numb Number of 
sets of co- 
ordinates. 

x Temporary 
store used by 
program. 

Y Temporary 
store used by 
program. 

Zz Temporary 
store used by 
program. 

PX Store for 
translation co- 
ordinates. 

PY Store for 
translation co- 
ordinates. 

PZ Store for 

translation co- 

ordinates. 

Angle about x 

axis. 


31699 


31700 


31702 


31704 


31706 


31708 


31710 
Phi 
31712 


going to store your data using my program 


then you should set the variable Addr. 
16K POKE 31724,0 POKE 31725,125 
48K POKE 63468,0 POKE 63469,249 
Now Save the code from the start address and 
length 920 bytes. Having done this load the 
Basic program and try it all out. 
Essentially the program carries various 
mathematical equations as follows: 
Rotation. 
¥1=Y*COS(PHI)-Z*SIN(PHI) 
Z =Y*SIN(PHI) +Z*COS(PHI) 
X1 =X*COS(THETA)-Z*SIN(THETA) 
Z =X*SIN(THETA) +Z*COS(THETA) 
X =X1*COS(PSI)-Y1*SIN(PSI) 
Y =X1*SIN(PSI) + Y1*COS(PSI) 
Translation and Scating. 
X=2*X+PX 
Y=2*Y+PY 
Z=Z+PZ 


REM the 16K version can be run on a 48K Spectrum 
REM but use the 48K version to maximise space 
CLEAR 30999: REM for 48K read 62743 


PRINT "USE CAPITALS" 


FOR f=31000 TO 314684: REM for 48K read 62744 


to 63428: 

PRINT 

INPUT at 

LET b#=a%(1 TO 2) 


IF CODE a#(1)>64 THEN LET a$(1)=CHR# (CODE a#(1)-7) 
IF CODE a#(2)>64 THEN LET a#(2)=CHR® (CODE a#(2)-7) 
POKE £,14*#CODE a$+CODE a#(2)-816 


PRINT b# 

LET #=f+1 

LET at=a$(3 TO ) 

IF a#="" THEN NEXT f: 
GO TO 25 

FOR f=0 TO 180 


STOP 


LET c=INT (256#SIN (2#P1#£/360) ) 


IF c=256 THEN LET c=255 
POKE #+31730,c 


REM for 48K read 63474 instead of 31730 
PRINT #+31730,PEEK (£+31730) 


NEXT 
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Angle about y 
axis. 

Psi Angle about z 
axis. 

Variable store 
used by 
program. 

Bit 7 indicates 
that z is being 
processed. 

As specified. 
Bit 0 indiciates 
negative 
number. 
Storage 
address of 
spare screen 
position. 
Address stored 
here of data 
position. 

Last x point 
plotted. 

Last y point 
plotted. 


Flag 


Mode 


31721 
Spscreen 


31722 
Addr 


31724 
PCX 
31726 
PCY 
31728 


Perspective. 
Z = (256-Z)*(256-Z) /256 
X = 128-X*Z/256 
Y =87-Y*Z/256 

If you try running a program in Basic 
applying these equations you will get the same 
result as my machine-code program but it will 
be hundreds of times slower. A complicated 
figure that might take 0.5 seconds in machine 
code could take over a minute in Basic. 

You will notice that the rotation equations 
require Sin and Cos values. I achieve these 
quickly by using a look-up table. This table 
has the numerator of the fraction v/256 stored 
where v/256=sin(Alpha). If then we now 
consider one of the rotation equations again it 
becomes now: 


Y¥1=Y*V1/256-2"V2/256 


Each part of the equation is of the same 

form, 

A“B/256 

as the perspective equations and so we can use 
one subroutine for this calculation Calct, 
saving memory and time. The program keeps 
a constant tally of whether the current number 
being processed is positive or negative by 
examining its highest bit and then setting or 
resetting Bit 0 of Flag. The program also 
checks for overflow with calculations and 
changes the sequence of divides and multiplies 
to ensure there will be no overflow. 

The draw routine used is a version of the 
Sinclair draw routine but it draws a line from 
PCX,PCY to X,Y. These co-ordinates can 
have values —32768 to 32767. If then a point 
is off the screen, that is, it is not in the range: 

0=<X=<255 
and 

0=<Y=<175 
then the point is simply not plotted. Draw 
calculations are still continued though and the 
final plot position is stored in PCX,PCY as if 
the line had been drawn. See figure 5. 

The 3-D program is a simple example of 
applying basic mathematical principles to 
achieve a visually attractive effect. 1 hope this 
program will be of use to you in your own 
games, adding a new more exciting dynamic 
element. 
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lj IF YOU HAVE A BBC MICRO 


THEN YOU NEED 
aaa is the newsletter of the Independent National BBC Microcomputer Users Group. If you want the best source of 


formation on the BBC Micro you can’t do without <TGETS . No matter what your interest — 
usiness, games or education then K<ASTGER OSS 


hardware, software, | 


\lso, LEYS has available many special offers including dust covers (for computer, monitor, printer, disks), cassette | 
Heads and 1.2 ROMS FOR ONLY £5.50 INCLUSIVE - THE CHEAPEST PRICE ANYWHERE! (Members Only) 


j LISEPOSS defies description — send off for a sample copy and you'll find that it sells itself to you. See one and you'll be | 


D coked for life!!! 
more details about <ZSECWSS> and your special offers 


Please supply me with [ ] 
[ ] asample copy for £1.00 and an A4 SAE_(17p postage) 
[ ] 1 UK 12 Month Subscription for £12.00 
[ ] 1 UK 6 Month Subscription for £6.00 
[ ] 1 Overseas Surface Mail Subscription for £14.00 

(air mail rates on application) 
send the goods to: 
IAAI) 4 coistorssinisitrcn iodlbis oo <4 9 SI wenn oOo. a6 BISA UNS a aae espn a GR @nne adQelee ts ADDRESS 


enclose a cheque/PO for £ 


ZX81/SPECTRUM 
! PROGRAM TAPES 


fj Make the most of your computer by hiring from the original 
and still the only software library offering all these features: 


THE VERY BEST IN MACHINE CODE 
FOR THE 


ZXSPECTRUM & ZX81 


letters, discount offers—and our 
Top 40 Tapes chart averaged from 
thousands of members’ scores 


@ Full-time staff offer you a 
friendly, efficient welcome & service 


@ Over 900 tapes stocked, offering 
more than 120 different programs 

from 39 suppliers (all with their 
permission)—many of the best 
currently advertised, plus some 


specially commissioned—and the 
range increases each week! 


@ Arcade, adventure and simulation 
games, many business and home 
utilities, graphics, education...and so 
much more besides 


@ A fortnight’s hire for just £1 
+40p p/p—hire what/when you like 


@ All tapes guaranteed loadable 
@ Help given with loading problems 


“NEW Master f ile6 


We have produ 
It has ir 
6 pre-def $ 
OO bytes of file space. N 
will happily 


(azimuth test tape available) and with 
marketing members’ programs 


@ You may switch from ZX81 to 
Spectrum at any time 


use their old files immediately 


| @ Descriptive catalogue helps you 
make your choice 
f @ Free quarterly, illustrated maga- 
- zine includes tips froma professional j™ Send SAE for details—or join on 
programmer, DIY plans, reviews, money-back no-risk approval today 
a es es ee ee ee ee ee eee | 
The SINCLAIR OWNERS’ YC 


SOFTWARE LIBRARY 
_} Warren Road, Liss, Hants GU33 7DD. 


Please send me on money-back approval my magazine, descriptive library 
| catalogue and order form, on the understanding that if I'm not delighted with 
your service within 28 days you will refund my money in full. 


STATE CLEARLY WHICH VERSION OF 
RFILE YOU REQUIRE 


= GULPMAN 


we, 9 grades 
contre frenrcings ¥ ¢ 
“We think you 


GULP 2 . 
seat qT HE FAST ON s the p oe 


E ise all over the world now 
TERFILE £12 0 


mputing Week ty 


Specification is ver 


Campbell eauion, Dept.(YC), 
15, Rous Road, Buckhurst Hill, 
Essex, IG9 6BL, England. 


Please enclose cheque/ P.O. for £8.50 (year’s ZX81 membership) / 
Telephone: 01-504-0589 


£9.50 (Spectrum). Overseas £2 extra in each case. 
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Just when Earth thought 
its defences were secure 
the invaders discover 
machine code. Now Chris 
Mortimer passes on the 
secret to 16K ZX-81 
owners. 


THIS GAME has 40 
Invaders, three. laser defence 
shields, increasing speed, and an on-screen 
updated score written completely in machine 
code to ensure fast and exciting action. The 
machine code is stored in one long Rem state- 
ment which is 810 characters long. Due to the 
fact that a Rem of this length would be hard to 
enter direct from the keyboard, try it this way. 
First, enter the first line: 

1 REM @ 94 characters @ 
Second, create lines 2 to 8 by editing line 1. 
Third, enter line 9 

9 REM @ 10 characters @ 


deadly 


bases, five 


manoeuvring 


Four, 
POKE 16512,3 
POKE 16511,44 
Fifth, enter the rest of the program in listing 
Listing 2 contains the hex dump of the 
actual program. This listing is in hexadecimal, 
explained in chapter 24 of the ZX manual. 

It is divided up into sections of 100 units, 
each preceded by the address of the first unit 
in both decimal and hexadecimal. There are 
two ways to start to enter a section of the 
machine code. To enter the start address in 
hex, run the program. To enter the start 
address in decimal you must use the following 
procedure: 

LET X EQUAL THE ADDRESS REQUIRED 

GOTO 50 
This will have the same effect as entering the 
address in hex and will be especially useful 
when it comes to debugging the program. 

Any number of the units may be entered at 
one time but they must be entered as pairs and 
not,single characters. If the program ends with 
an error code 5/100 it just means that the 
screen has been filled, but it is essential that 
Cont is operated or the last units entered may 
be lost. The program may be saved at any time 
as long as the next part to be entered is 
remembered. Otherwise it may take some time 
to find where you last got to. It is advisable to 
save the program at several points in case 
anything goes wrong. 

Once all the program has been entered, Save 
a couple of copies then you are ready to try it 
out. Type: 

RAND USR 17247 
This will jump to the start of the machine code 
and should produce a picture on the screen 
just like that of the space invaders. If it does, 
then congratulations. You have managed the 
near impossibility of entering a machine-code 
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program correctly first time. If not, then I 
hope that the following information will help 
you debug it. 

First, though, here is how to change the 
program into its final form. 
the program is made by deleting all the lines 
except the first — it is important that you do 
not even edit this line as it will result in some 
code being lost. This is done by entering the 
line number of the line you wish to replace 
and then pressing Newline. New must not be 


The final form of 


Listing 7. 


2 REM S&eooeoooENPDNooLDDDS0aR 
SOSSOSIS099SS 0000300000002 0RGRRt 
228088800088989909839509958980088 
SS00002 

2 REM SOSSSOSCHOSSIOSIVISSSOSGSR0 
28899S809982999990098990599000089 
GS998S0899099050099089550980000085 


3800900 
3 REM ABSasaAsaaaaenaecaecaaaac 
88900090000980000000000990000006 
SQOPSOSISISSHSSOSAGOOSOSSSesesaggea 

2800000 
4 REM GO9SSSSSRSc0900R00R000000 
BLOSSSOIHSSHSSSSSSsagsoacoogegee 
BQS82988000088008808999909080090880 

bahia 2 
REM S@8OSS9898200068999200309 
quesoagesseooseeooeosssoneauees 


SEFSSEBoecesooccecovcecevecesnes 


vt) ] 

& REM OOOG92000000006G0680000R 
BADVOSS SHS HSS soADB0099900R0009008R 
BBSe822eeea000R00non2n2ne2e0R00% 


REM SO8OHOISSGIGR90000900RR—0. 


7 
HQOSATHSSAODAR0R000000R0Rq900—0R0 
P8segeaoae0e0002on0eC0DGEaReRGRe 


REM SSSGGO0000000R00R0R0RSR0 
29O0909090000000000900000005 
BBeecoooeonsonvensseoneeesea 


REM 1234667690 
rR aERTre TO “; 


INPUT A¢ 
2S" THEN STOP 
ak G2) 
POKE X,16*CODE AR+CODE Agi2 


120 LET X=x+1 
Soe iS TO ) 
200 LET X#4@964CODE Ag+256eC0DE 
AG (2) +164CODE RA¥(3) +CODE ASti4s - 
122332 
2ie N 
AGU eRESS Bat 


40 CD 
fo] 


used as it will delete line 1. Once this is done 
line 10 is entered: 
10 RAND USR 17247 

The program is now complete and can be 
saved. It is advisable to keep a copy of the 
program with the hex loader attached as 
several modifications are suggested later. The 
program can now be started by the command 
Run. The command keys are: 


W — left 
R — right 
0-6 — fire 


The hex loader listed in listing | has an 
advantage over some hex loaders because it 
includes a hex lister from 300. Like the hex 
loader it will accept starting addresses in either 
decimal or hexadecimal, except that the 
address to Goto, if decimal is used, is 340. 

If you own a ZX Printer you may find it 
easier to track down a fault if you take a listing 
and compare it with that in listing 2. Any 
difference in the Rem statement is a fault, but 
it should be possible to approximate where in 
the program the fault is from its position in the 
Rem. 

For the rest, the only way to do it is to 
slowly search through the program comparing 
it with the listing. The hex lister will give the 
address of the unit being looked at in decimal, 
Knowing this it will be possible to correct any 
errors by using the hex loader and addressing 
it in decimal as I explained earlier. 

The program is built up of several sub- 
routines which are called in turn by the main 
routine, the Driver. These subroutines are: 
Screen — 40B3 — this routine prints the 
screen and invaders, Any fault in the screen 
layout means there is an error here. Keybd — 
4143 — this is the routine which finds out 
which key you are pressing and responds by 
moving the base or firing a missile. 

MVMIS — 418B — this routine moves the 
missiles up and the bombs down and checks if 
they have hit anything and adjusts everything 
accordingly. If the bombs do not move, or the 
program crashes when the bombs reach the 
ground then the error is in this routine, 

MVINV — 4273 — this routine moves the 
invaders across and down the screen. If the 
program crashes when the invaders reach the 
edge of the screen or disappear on reaching the 
bottom then the error is here. 

DELAY — 4355 — this routine is the one 
which allows the invaders to increase speed, 
This is done by repeating a loop a number of 
limes dependent on the score. 

Finally, a couple of modifications for those 
who are never satisfied. The following set of 
Pokes will reverse the keyboard arrangement: 

POKE 16711, 109 
POKE 16719,92 
POKE 16733,76 
POKE 16762,93 
this make the keyboard layout: 


P  — right 
| — left 
1-5 — fire 


For those who, unlike me, can get very high 
scores on these games this one can be made 
much harder by increasing the number of 
bombs dropped every time. This is done by 
the following method: 
POKE 17301,7. — To double the difficulty 
POKE 17301,15 — To: multiply the difficulty by 
five. a 
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BBC COMPUTERS 


Model B 
Model B + Disc Interface 
Please phone to check delivery 


BBC MICRO DISC DRIVES 


BBC31 Single 100K Drive 
Expandable to 2x 100K £199.00 


£441.95 


BBC 32 Dual 100K Drives £330.00 
BBC 33 100K Upgrade for 

BBC BY £140.00 
BBC 34 Dual 400K Drives £575.00 


BBC 35 Utilities Disc (supplied £25.00 
only with BBC 31,32, 34) 

All Drives except BBC 33 supplied cased 

with Connecting Leads. 


PRINTERS 


NEC 8023 Printer 
(Carriage £10) 


£320.00 


All prices exclude VAT. 


Supplied complete 
with all Connecting 
Cables 


NEW. 


Shugart Single 100K 
Disc Drive 

(Fully compatible 
with BBC Micro) 
£199 + VAT 
Carriage £5 + VAT 


Utilities Disc 
with Word Processor 
£25 + VAT 


Expansion slot 
for second Drive 
£140 + VAT 


Fast ex-Stock delivery by 


Securicor... 


BBC UPGRADE KITS 
BBCA2B Complete AtoB Upgrade £44.75 
B8C1 16K Memory Ae 
BBC2 — Printer/User 1/0 Kit 7.50 
BBC3 Disc Interface Kit ACORNSOFT BOOKS FOR THE 
only supplied with Disc Drives BBC MICRO 
sees Seceemie Fase A ee 
f = 1 
BBC6 Bus. Expansion Kit £ 6.45 ACORNSOFT SBDO4 use ° ane £ 7.50 
All kits are supplied with full fitting FOR THE BBC $B8D03 Forth £ 7.60 
instructions . 
3 SBEO3 Business Games £ 8.65 A Tlease tng jor current eet Lal 
‘ BBC CONNECTORS SBEO free of Knowledge £ 8.65 comsof products ore ordering 
WES BBC 21 Printer Cableand Amphenol ee 108 
we Piug (not assembled) £13.00 SBEQ1 Algebrail Manipulation BBC MICRO COMPONENTS 
ge BBC 22 ori Saeonnester and ise Re f 8.65 4516 100NS £ 2.25 
YY, BBC23 Cassette Lead £ 3.50 SENOL Creative Greehies case oat eoae Heer 
JR BBC 24 7 Pin Din Plug £ 0.60 SBX02 Graphs & Charts 4 74.5245 € 0.69 
¥ Vy BBC 25 6 Pin Din Plug £ 0.60 Costus £ 865 3415163 £034 
YY BBC 26 § Pin Din Plug £ 6.60 SBBO1 Desk Diary inc Manual’ £ 8.65 0S3691N € 4.50 
Li A BBC35 Disc 1/0 Cable 34W IDC to SBLO2 Lisp Cassette £14.65 OS88LS120N £ 4.50 
‘ 2x 34wayCardEdge £12.00 SBLO1 Forth Cassette £14.65 UPD7002 £ 4.60 
BBC36 Disc Power Cable £ 6.00 SBGO1 Philosophers Quest £ 8.65 8271 £36.00 
BBC 44 Anslogue input Plug 2 ¢ SBGO7 Sphinx Adventure £ 8.65 CH way eater : ie 
‘ BBC66 1M Bus Connector ; eaaas Sree H Hy 34 Way Header £ 2.06 
.; + 36° Cable £ 3.50 $8G15 Planetoid £ 8.65 < a Reader ‘ _ 
5 j a i 
BBC ACCESSORIES SBG0s Rocket Raid tts © GWay ins £ 090 
SZ Vy < KG BBC as dovsticks (per pair} £11.30 pegis Meteors £ se 5 Way Din Skt £ 0.90 
“i 7 Eprom Programmer £57.95 G14 Arcadians £8 
YY Ss (assembled) SBG10 Chess £ 8.65 BBC SOFTWARE IN ROM. 


4) 
=, 


RICKINGHALL H 


...from East Anglias 
== leading supplier 


MIDWICH COMPUTER COMPANY LIMITED 


Wordprocessor “View” £52.00 
1.2MO0S 


OUSE. RICKINGHALL. SUFFOLK IP22 1HH 


TELEPHONE (0379) DISS 898751 
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DRAGON 32 
SOFTWARE 


DRAGON CHESS 


* Six levels of play. 


* All legal chess moves 
including en-passant, 
castelling and pawn to 
queen promotion. 


* List of previous moves 
which can be displayed or printed. 


* Loading and saving of games 
positions from tape. 


* High resolution graphics which can 
be flipped round to make black or 
white play from either end. 


* Simultaneous text and graphics. 

* Sides can be exchanged at any 
stage. 

* Best move hint. 

* Set up from any position. 

* Opening move library. 


* Moves may be taken back and 
play resumed at any point. 


* Change level of play at any point 
in the game. 


* Will adjudicate game between 
humans. 


* Very high standard of play. 


Soir TuvAAeE. 


DRAGON FORTH Au 


* Superset of standard 
Fig Forth. 


* Basic statements can be included in 
Forth programs to allow full access to 
the colour graphics, sound, string and 
floating point commands. 


* Full editor. 


* Forth code is at least 10 times faster 
than Basic and uses less memory. 


+ Programs written in Fig Forth may be 
marketed by the author. 


* 60 page easy to read manual. 


* Complete with free demonstration 
program. 


DRAGON 3D O% & Xs 


* Excellent game of logic. 
* 64 possible winning lines. 
* 4 plane board display. 

* Selectable start option. 

* Almost impossible to beat. 


PROFESSIONAL PACKAGING AND LIFETIME GUARANTEE 


Dragon Chess - - - - - - 
Dragon Forth - --- - - 
Dragon 3D O& & X& - - - 


DEALER ENQUIRIES WELCOME 
All prices include VAT + P&P 


OASIS SOFTWARE 
Lower North Street, Cheddar, Somerset. 


j| ACCESS ORDERS 
TAKEN BY PHONE Toy 
24 HOURS A DAY 0934 515265 


£ 6-95 


Spectrum 48k 


MAKE YOUR OWN TV FILMS 
with LIVE ANIMATION 


& MUSIC 
eR ERS! 
SAVE them... 


& AMUSE FRIENDS AND FAMILY 
WHEN YOU PLAY THEM BACK! 


"Make us walk j crue 
feet hop 


CONSTRUCTION 


& ANIMATION CASSETTE MCA 
——————————— 


SPECIAL MACRO-PROGRAMMING TECHNIQUES ALLOW YOU TO: - 


CALL-UP ANY MEMBER OF CAST, INCLUDING UFO, HELICOPTER 
AND A HOST OF 'PERSONNEL' IN A CHOICE OF NEARLY 30 ‘CALLS! 


MAKE EACH ANY COLOUR - LARGE ONES CAN BE IN TWO COLOURS! 


THEY WALK, RUN, CLIMB & FLY. 

BUILD HOUSES, CHURCHES ETC. IN A FLASH - & ERASE THEM 
UP TO 15 MINS. PER ‘FILM', OR MORE IF YOU'RE A GOOD DIRECTOR 
MAKE CHARACTERS 'SPEAK' USING ANNOTATIONS AS IN STRIPS. 
FULL COMPUTER-PROMPTING TO SAVE YOU MAKING ERRORS, 
INSTANT PLAYBACK, EDITING AND DELETING AS YOU GO ALONG! 
MOST COMMANDS ARE A SINGLE KEY-STROKE, WITHOUT ‘ENTER’. 
COMPOSE YOUR OWN TUNES USING THE SPECIAL THREE-OCTAVE 
CHROMATIC MUSIC COMPOSER, WHICH ALLOWS YOU TO LISTEN, 
CORRECT AND EDIT AT EACH NOTE ... IF YOU NEED TO! 

STORE UP TO NINE 39-NOTE TUNES TO 'CALL-UP' AT ANY TIME 
IN A STORY ,.. COMPUTER GIVES EACH A NUMBER IN MEMORY. 
CHANGE TUNES AT ANY TIME, EVEN WHILST MAKING A 'FILM', 
YOU CAN EVEN ADD PERSPECTIVE TO BUILDINGS, ROADS ETC, 


NO SPECIAL SKILLS OR COMPUTER KNOWLEDGE NEEDED . . . JUST IMAGINATION! 


pinehurst data studios Wis! toons! wisoan: 


DORSET. BH22 OBP 
IMPORTANT: FOR 48K SPECTRUM ONLY 
— 
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SED Re 


LOAD AND GO WITH YOUR DRAGON 


32 PROGRAMS FOR YOUR DRAGON 32 ] 


* Games Pairs 
Pontoon 
i Snakes and Ladders 
Ski Run 
Castle Walls 
Homework helpers 
Sums Tester 
Vocabulary tester 
* Graphics section 
Full explanation of all Graphics 
commands with worked examples 
Hints and Tips 
How to debug programs 


* 


* 


* 


AND MUCH MORE 


128 pages £5.50 


Dept A FREEPOST EM463 (No stamp required) __ 
99 East St, Epsom, Surrey KT17 IBR. rae | 
Telephone 03727-21215. 24hr phone service. A 


PHIPPS ASSOCIATES 


Prices include postage but for air mail delivery in Europe add 90p (outside Europe add £1.70) per item. 


Access and Barclaycard accepted 


a 
%, 


For either the 16K Spectrum or 
16K ZX81, this is an original 
challenge for anyone. The 
screen becomes the playing 
board for this addictive puzzle. 
Machine coded for smooth and 
instant responses, it offers four 
levels of difficulty. The com- 
puter breaks and shuffles a 
two-by-two coloured square - 
have you the skill and mental 
agility to restore it? “Very 
addictive” - ZX Computing 
Feb/March 1983. 


ZX SPECTRUM 


Knight’s Quest (48K) £5.95 
Nowotnik Puzzle (16K) £4.95 


PHIPPS ASSOCIATES 


Prices include postage (outside Europe add £1.00) per item. 
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NOWOTNIK PUZZLE KNIGHTS QUEST 


be . ie - 


A full-blooded adventure for 
the 48K Spectrum using split- 
screen graphic pictures and 
a scrolling text window. You 
must find Merlin’s lost treasure, 
battling elves, scorpions, drag- 
ons; rescue a princess from the 
evil Wizard of Trill - it goes on 
and on! Over 120 locations plus 
a full English command line 
scanner, machine coded for 
fast recognition, Truly state-of- 
the-art! Also available for the 
16K ZX81. 


Zx81 


Knight’ Quest (16K) £4.95 
Nowotnik Puzzle & Other Diversions (16K) £5.00 
ZX81 Adventure Tape (3 full 16K games) £5.00 


Dept A FREEPOST EM463 (No stamp required) 
99 East St, Epsom, Surrey KT17 IBR. 
Telephone 03727-21215. 24hr phone service. 


Why should you and your 
Dragon languish on a 

lilypad while all the other micros are having fun? Hoppit 
with Tony Eccles and his troupe of machine-code frogs. | THISGAME uses both machine code and Basic, 


but leaves a lot of memory for those who wish 
to better my program. The idea of the game is 
to cross first a road, then a river and reach 
your friends on the other side. You have to 
avoid getting run over or drowned. 
The machine-code sections are as follows: 
2048 Draws the screen which can be 
almost of your choosing. The 
screen is moved down from the 
first 512 bytes of high-res screen. 
A screen is included along with the 


program. 
Z ee 2400 Moves the cars, boats and logs. 
45 0 IF PEEK 2100-2400 The routines to move the cars, 
rte FINKE S=CHRS (1 ; ‘ Ly Z G boats and logs. 


2500-2650 Make the sound. 
Listing 1 is a good program to enter the 
machine code and listing 2 can be used to 


Listing 1. 
A Z 10 DATA HAERSE SRA LiNe=**** 
20 CLS:INPUT“ENTER START.";S 


ve 


30 FORF=S TO 65535 

40 READAS:POKEF, VAL(&H" + A$):NEXT 

50 REM *****THE PROGRAM WILL STOP 
WITH AN ?0D ERROR***** 


ede teiigliitnay bath 
ti Apiary 
ee, 


@ yyy 


enter the screen then save it along with the 
machine code. Listing 3 is the program that 
runs the game. It is advisable to CSavem the 
machine code after entering it. 

To draw your own screen you may have to 
change the Peeks in listing 3. As extras to the 
game an ambulance arrives if you are killed. 
There is a bonus which starts off at 5,000, 
goes down every move and is added on to the 
score when you reach the shore. 

The keys you use to play are the right- 
arrow, left-arrow and down-arrow. 
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SISK s any 
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TTT 
=~ 


Oy 
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INSTANT IMAGE TRANSFER gre iStrmit accurate pressntation of complex 
TO ZX SPECTRUM or irregular images — maps, technical drawings, 


even personalities. But entering individual co- 
RD DIGITAL TRACER £55.50 ordinates for unusual shapes can be tedious and 
time-consuming. 

The RD DIGITAL TRACER cuts out tedious 
plotting. It provides instant transfer from original to 
diplay file — for screen display, ZX printer printout, 
or retention on cassette. 

The RD DIGITAL TRACER is supplied with 
tracing sheet, software cassette and full instructions 
on use. Latest software includes fast colour fill, 
audible keystroke acknowledgement, fast PAPER 
colour change and fast LOAD from saved display 
file. 

This is an invaluable tool for engineers, architects 
and other technicians, and for educational use in 
the presentation of lectures, and in computer 
training and application. Designed for the ZX 
Spectrum, the RD DIGITAL TRACER as supplied 
is compatible with ZX 81, although high resolution 
colour graphics are not available on this machine. 


Please send me ... RD DIGITAL TRACERS at £55.50 each The RD DIGITAL TRACER is available from 


including P&P and VAT). I enclose cheque { bl 
px ee oe tae SESL ANS BURA IAR ici computer shops or direct from RD Laboratories. 


The direct, UK only, price of £55.50 includes VAT 
(Postage and Packing free). Send a cheque (payable 
to RD Laboratories Ltd.) with order for delivery 
within 28 days, or ask your local dealer for details. 


Send to: Dept. YCB, RD Laboratories Ltd, 20 Court Road Estate, : 

Cwmbran, Gwent NP44 3AS R D Laboratories Ltd 
RD Laboratories also supply the RD 8100 SYSTEM for economic automatic 

measurement, test and control. The modular-based RD 8100 SYSTEM is 


already used widely in many applications - from scientific experimentation 
to small-scale energy management systems. Please send stamp and address 20 Court Road Estate Cwmbran Gwent NP44 345 


for brochure. (06333) 74333 
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QE€D. Sypstems 


experts in business systems now bringing professionalism into the home market for 
the SPECTRUM, ORIC, DRAGON and APPLE II micro-computers. 


UTILITIES 


THE DRAGON 6809 ASSEMBLER/EDITOR 

With this powerful software realise the full potential of this 
splendid micro by writing. your own machine code 
programs and routines. Full operating instructions are 
MCI GG sass Sork 6. amr Saree SEO SRG R RES brn miedul ek £6.95 


THE ORIC 6502 ASSEMBLER/EDITOR 

Probably the best ORIC program on the market. With this 
powerful software the full potential of the ORIC can be 
realised by writing your own machine code programs and 
routines. Full operating instructions are included ... . £6.95 


SPECTRUM MACHINE CODE UTILITIES 

Five specially written machine code programs to help you 
develop your software. Included are memory management 
and RENUMBER (including GOTO's GOSUB’s etc.). Full 
operating instructions are included ................ £4.95 


HOME MANAGEMENT 


HOME ACCOUNTS MANAGEMENT 

Plan all your financial affairs with this Q.E£.D. quality 
system. 

Features include budget creation, maintenance and 
balance of all accounts (including credit cards). Full 
monitoring of expenses against budget and complete 
expense reporting. This system is supplied with full 
documentation and operating inustructions. 

Spectrum, ORIC, Dragon....................... £9.95 
MP Ple Nisa ties ceuew we gaynaiesr anode cceahens (disc} £12.95 


(All programs are supplied on quality cassettes, unless otherwise stated. 


Please send me on cassette/disc ..............................., 


GAMES 


THE VARIETY PACK 25 specially selected programs to 

realise the potential of your new micro. The best value 

around today! 

Spectrum, ORIC, Dragon, Apple ll............... £4.95 
(LESS THAN 20p per program!) 


THE VIDEO CHALLENGE SUITE 

These are not just any games but Q.£.D. quality action 
packed programs. Award yourself the VC! 

Spectrum VCI — Photon, Apes & Ladders, Microthello 


And: PHANTOMS iis ff dcc acd saalae akonirnaats arnt whee £5,95 
Spectrum VCII — Towers of Logic, Bugblaster, Link-four 
ANOVA crccva nits adc om s BANE Wal Ab cece ak £5.95 
ORIC VCI — Photon, Link-four, Microthello and 
PHANTOMS oiec ey nee saree nviadin cutaeuce? Mbewnnenmen £5.95 
Dragon VCI — Photon, Link-four, Microthello and 
PONTOON ste siceed sacar Vaden and ph aalay aa i aoe £5.95 
Dragon VCIl — Dragons Domain, Cards, Draxit and 
PUAN ccrered See a 1G RIFE Ke OIE ELEN ec eletrnes £5.95 
Apple I! VCI — Grand National, Star Trek, Link-four and 
Micrathellic axa cad venicedsas ae dqpeda'es on (cassette) £5.95 

nk HEMET ER OL MIRE SOE PLEW Abeer (disc) £7.95 

DESIGNERS 


Calling all designers! Q.E.D. Systems pay generous 
royalities for high quality programs and routines. All 
enquiries are treated in the strictest confidence. 

Why not send your programs today (full details are 
available on request, please include s.a.e.) 
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AMUSTFOR | NO" Vj IN YOUR HIGH 
ANYONEINTERESTED | S 8 : STREET SHOPS 
IN ZX MACHINE CODE! TPO) Ray: ; | 


by 
_ SPECTRUM 48K ae : 
‘or “AND ZX81 16K / — 


L______- VERSION 
BD ris superb game is now available from branches of 


W.H. SMITH * and BOOTS. 


Manage your own team in this exciting game of skill which 
vividly captures the drama and excitement of real football. 


FEATURES INCLUDE: 
* 4 DIVISIONS * F.A. CUP * PROMOTION & RELEGATION * 
* TRANSFER MARKET * TEAM SELECTION »* 
* SAVE GAME FACILITY «+ ** AND MUCH MORE! «xx 


WHAT THE PRESS SAY ABOUT IT:— 


YOU have always wanted to manage a football team, FOOTBALL 
MANAGER, from Addictive Games, is for you — The game is ideal for 
a football fanatic but the most interesting thing for us was the 3-D 
graphics used to create the goaimouth action — the game is a winner. 
SINCLAIR USER FEBRUARY 1983 


Although I'm no great football fan, | really enjoyed playing this game 
— excelent use is made of colour and user-defined graphics. The game 
is very logically put together, so that the development of strategy and 
tactics hes a real effect. For example, one of my teams got through to 


the fourth round of the F_.A. Cup where it was beaten by a second 
division side. This upset morale and meant that our promotion bid 
failed. Perhaps { should have given up the F.A. Cup run and held some 
good players back — the possibilities are endless. Brian Clough had 
better watch out! 

* SPECTRUM VERSION ONLY. ZX COMPUTING FEB/MARCH 1983 


ALSO AVAILABLE FROM me FOLLOWING SHOPS PRICES 
BUFFER MICRO SHOP |London FORTHE SP 
7) 4 . 1D GRAPH 


, (Watsal To Order PO ‘pa ible to 
Spectrum Software available trom: Butter Micro Streatham, Mictoware Leicester, Educational suppliers: Griffin & George £ . apoictiv 5D PO B 
Canniburro n Keynes MKI4 INE 
STATE COMPUTER 


IMPACT SOFTWARE STOCKISTS 


SCOTLAND Essex Channel One, 17 Golden Cross Parade, Ashingdon Road, Rochford 
Edinburgh John Menzies (Holdings) Ltd 107 Princes Street Channel One, 174 High Street, Hornchurch - 
Glasgow John Menzies {Holdings} Ltd Argyle Street Exeter Exeter Software Supplies, 2 Guildford Close, Exwick 
Dundee John Menzies {Holdings} Ltd Murraygate Lancs Lancashire Micros, 51 Queen Street, Morcambe 
Aberdeen Sunrise Software, 25 Gaitside Drive, Garthdee Sweetons Bookshops, 48 Fishergate, Preston 
Dragon Byte, 4 Greenfields, Garth, Kippox 
Leeds Keith Natan ole Queen Street, Morley 
Liverpool Lyversoft, 25-35 Edge Lane 

ENGLAND R & A P Barnett, 76 Lark Lane 
Selected Branches W.H, Smith & Son Ltd London Red Shift, 12C Manor Road 
Brighton Games, 24 Gloucester Road Manchester Mr. Micro, 69 Dartington Lane, Swinton 
Cheshire System Care, Beech House, Hobhay Lane, Culcheth, Warrington Elkan Electronics, 11 Bury New Road, Prestwich 

Sherratt & Hughes, 103 Princes Street, Stockport Eclipse Computers, 28 Bury New Road, Prestwich 
Cleveland Dragon Soft, 24 Driffiaid Way, Deanspark, Billingham Sillichip, 4 Northway, Eccles Shopping Precinct 
Cornwall Falsoft Computers, 6 Stephen Park, Buddock Water, Falmouth Notts Specectronics, 48 Linby Road, Hucknall 

Kernow Software Services, 5 Elliot Drive, St. Germans, Saltash Norfolk Kayde Electronic Systems, The Conge, Great Yarmouth 
Cumbria P. Downing, 106 Harrowgate Street, Barrow-in-Furness Portsmouth R,D.S. (Computer Div}., 157-161 Kingston Road 

Stoker, 15 Foreshaw Street, Burrow-in-Furness Southampton Green Weld, 443 Milbrook Road 
Derby Dragon Dungeon, Unit 4 Ashbourne Industrial Estate, Ashbourne Suffolk Brainwave, 24 Crown Street, Ipswich 

D.W. Bird, 11 Newark Road Worcester Micro Mart, Unit P, Greenhill Industrial Estate, Kidderminster 


WALES FRANCE 


Clwyd Personal Computers, Unit 19, Daniel Owen Precinct, Mold, Clwyd Jean Bernard Dumas, 51 Boulevard Auguste Blanque, 75013, Paris 


EIRE SWEDEN, FINLAND, NORWAY, DENMARK 


Computervalue Ltd., 25 Main Street, Blackrock, Co. Dublin Riko Data Box 2082, 23041 Bara, Sweden 


For trade terms contact: 


_ IMPACT SOFTWARE 
70 Redford Avenue, Edinburgh. Telephone: 031 441 4257 
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The Vic 20 really can speak,..,but only if 
you use an ADMAN SPEECH SYNTHESISER 
It's word power is endless as there is no set 
vocabulary. Yet operation is simple, The 64 
elements of English speech are pre-pro- 
grammed to let you put your own words 
together as soon as you switch on, Just 
imagine...program adventure games with 
characters that can actually talk! 


Also for your Vic 20 there are 8K and 
16K RAM PACKS and the ADMAN 3 
PORT EXPANSION MOTHER BOARD, 
With proven designs of the highest quality 
they are the best value for money around, 


” 
F Piskat send me information on Adman Vic 20 
! Accessories 


Available from Spectrum, Dixons and other major computer accessory shops 


Prices around: To find out more about these products, why 

not take a lead from our speech synthesiser...go to 
8k Ram Pack your local dealer and ask for it! Or post the coupon 
16k Ram Pack 


Motherboard Dept, C, Adman Electronics Ltd., Ripon Way, 
Speech Synthesiser . . £49.95 Harrogate, N.Yorks, HG1 2AU. Tel. 0423 62642 


Adman Electronics Ltd. is a member of the Adam Leisure Group PLC 


HISOFT PASCAL 
DEVPAC 


Quality ZX SPECTRUM Software 


Hisoft Pascal 4T and Hisoft DEVPAC turn the SPECTRUM into a powerful machine - ideal 
for those who wish to produce quality software, be it business, educational or games 
software, Hisoft Pascal is also available on other machines - see below. 

Hisoft Pascal produces programs that run up to 100, and in some cases 1000', times faster 
than the equivalent programs written in ZX BASIC, This Pascal compiler is a virtually 
complete implementation of Standard Pascal (Jensen/Wirth), comes complete with a 60-page 
manual and represents tremendous value for money, 

Hisoft DEVPAC comprises a powerful assembler and a disassembler/debugger which open up 
the secrets of fast machine code programming on the SPECTRUM. DEVPAC contains a unique 
blend of advanced features that you will not find together in any other product. These 
include conditional assembly, front panel display of registers, single step of programs and 
much; much more. ‘DEVPAC is most highly recommended’ - Your Computer, May 1983, 


PRICES: SPECTRUM: PASCAL 4T - £25 inclusive. DEVPAC - £12-50 inclusive, 
PASCAL 4T for the SHARP MZ80A/K/B, NASCOM, NEWBRAIN - £35 plus VAT, 


HISOFT 


60 Hallam Moor 
Liden Swindon 
Wilts. SN3 6LS 
Tel. (0793) 26616 
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ear 


10 MODE7 
20 PRINTTAB(5,10); "Please wait a few seconds." 

3O ENVELOPE 1,7,2,1,1,1,1,1,121,-10,-S,-2,120, 120 

40 X1i=10:¥1=10 

50 A=RND(-TIME) 

60 ON ERROR GOTO 3690 

7OSC=01 EN=4000: PH=5: CO=1 : SH=4000 

BOXO=0: YO=0: Z70=0 s c 

90 GOSUB 2590 Should you decide to accept your 

100 CLS . Pee : ‘ 

LLOVDU 2348202505 050; five-year mission, John Wilson's BBC 

120T IME=0 . : 

130VDU 26 program will have you in a state of 

140PROCSCREEN i 

150 #Fx4 0 readiness long before you get off the 

160 VDU 26 = 

L70PRINT TAB(3O,1) 5"? "STAB (30, 1)5 interplanetary shuttle. 

1@0Bs="" 

190A$=GETS 
2OOPRINT As; 
210 IF A$=CHR$127 THEN BS=LEFTS(B$,LEN B$—-1):GOTO 190 
220IF A‘=CHR#(13) THEN 250 
230B$=B$+A$:GOTO 190 
240DATA DAMAGE , ALERT ,REPALR,WARP , IMPULSE, PHASER, PHOTON, SCIENCE , SHIP, LONG 
25ORESTORE 240 
2601=1 
270READ A$: IF BS=LEFTS(AS,LEN(B$)) THEN 300 
200I=1+1;1F [<>i1 THEN 270 
290G0TO 130 
3OOVDU 24,22,17,38,3 
310 IF D%(1)>0 THEN FOR II=0 TO 1000:NEXT:CLS:PROCDAM(I):GOTO 130 
3200N I GOTO 330,400,500,400,1990, 1440,1700,950,730,1130 
330CL8 
340PRINT "DAMAGE CONTOL" 
35OPRINT “ “ 
3601 =2: REPEAT 
370IF D%(1)>0 THEN PROCDAM(I) 
SBOISI+1:UNTIL I=11 
390G0TO 130 
400CLS 
410PRINT "ALERT CONTROL” 
420PRINT “ " 
430PRINT ‘“1=GREEN“ 
440 IF SH>SO00 THEN PRINT "2=YELLOW" 
4501F SH>1500 THEN PRINT "3=RED" 
460CO=GET-48: IF CO<i1 OR CO>S THEN 460 
4701F SH<S00 THEN CO=1 
480IF SH¢1500 AND CO=3 THEN CO=2 
490G0TO 130 
SOOCLS 
S10PRINT "REPAIR CONTROL" 
S20PRINT “ " 
S30PRINT "THE DAMAGE IS NOW" 
5401=1;REPEAT 
550D% (1) =D%(1)-RND(S) 2 1F D%¢1)<O THEN D%(T)=0 
S60IF D%(1)>0 THEN PROCDAM<I) 
S7OI=1+11UNTIL I=11 
SBOT IME=TIME+RND (20) #1000: EN=EN- 100 
S9OGOTO 130 
600CL8 
610PRINT "WARP DRIVE" 
&20PRINT " " 
S3OPRINT “TO WHAT QUADRANT X,Y,Z 2" 
S4OINPUT X,¥,Z 
4501F X<O OR X>7 OR Y<O OR Y>7 OR Z<O OR Z>7 THEN 600 
S6OPRINT “WHAT SPEED (1 TO 9)” 
670A=GET-48: IF A<1 OR A>? THEN 470 
480D= (ABS (X—X@) +ABS (Y-Y@) +ABS (Z-ZO) ) 
S90EN=EN-D#A “ . 
FOOZQ=INT (Z):YQ=INT (CY) 2 XQ=INT (CX) UNLIKE MANY games, this has an ultimate 
TAOTIME=TIME+1000%D/A goal and end. You do not keep on fighting 
etl ESO until you die. Your five-year mission is to 
740PRINT “SHIPS COMPUTER" boldly go where no man has gone before, 
Saar “DATA BASE SCAN FOR “iat > seeking out new forms of life and persuading 
770PRINT "1=STARBASE" them of the immense economic advantages 
7ROPRING © feKL INGUIN" that would accrue from Federation 


790PRINT "S=BLACK HOLE" i 
BOOPRINT “4=M CLASS PLANET" membership. Klingons sadly can never see 


GIOPRINT "Sea CLASS PLANET” your point of view but that is what your 
@Z0PRINT “=STARFLEET Ha" h earth for. The missi “a 
G30A=GET—48: IF A<1 OR A>& THEN B30 phases Ranks) ale 2OTs € mission can 
@40IF A=3 THEN eget gry a finished within an hour; the player must think 
Q50IF A=4 THEN » HO IS AT "3XHQs VHOs ZHOt . , 

BLO WeétIF A=4 THEN W=10 up his own tactics, and try them. As the galaxy 
70 IF @=5 THEN W=9 is randomly set up, the game will never be the 
880 IF A=2 THEN W=-1 : 

890 FOR z=0 TO 7:FOR Y=0 TO 7:FOR X=0 TO 7 same twice. ; 

900 G=?(ZL+X+V"O+Z"64) I do not intend to go into a lengthy 


Sear ete AND G<41 AND A=2} THEN PRINT “AT"9XIY52 description of how the program works, It only 
T X,¥,Z:GOTO 130 eee : 
IF (24+XBL+YBL¥8+ZBL¥64)=17 THEN 130 uses a few special instructions for the BBC 


PRINT "BLACK HOLE AT";XBLsYBL;ZBL:GOTO 130 Micro, so it can readily be modified for other 


cLS 
PRINT “SCIENCE COMPUTER" computers. The only problem I can foresee 


i with converting it, is getting the graphics 


Q=? (2%+XQ+¥O#G+ 20864) : 5 s 
ee enn ae ae ae right. These reside between lines 1210 to 1340 
IF Q=7 OR Q=17 THEN PRINT "A BLACK HOLE":GOTO 130 and 1950 to 3180. As the program is so big, I 
IF G6 OR Q=16 THEN PRINT "A STARBASE":GOTO 130 : 

IF Q=10 THEN PRINT “AN EXPLORED M CLASS PLANET":GOTO 130 had to use Teletext mode for the graphics, and 
IF Q=? THEN PRINT “AN EXPLORED G CLASS PLANET":GOTO 130 store the galaxy array as memory locations. 


IF G@=20 THEN PRINT “AN M CLASS PLANET" F . : 
ie Gets T7HEN PATH 86, @ CLAGE PLANET® This array holds all the information about the 
galaxy, including the positions and strengths 
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of Klingons, Starbases and different types of 
planets. 

The galaxy is a three-dimensional eight by 
eight by eight galaxy, with each level number 
0 to 7, each column 0 to 7 and each row 0 to 7. 
Placed randomly in the galaxy is a random 
number of M-class planets and a random 
number of G-class planets. As well as these, 
there is a Black Hole and Starfleet HQ. 

The commands available to the player are as 
follows: 


Shortened 
Command version 
Damage control return 
Alert control A 
Repair control R 
Warp drive WwW 
Impulse engines | 
Phaser control PHA 
Photon torpedo control PHO 
Science computer sc 
Ship's computer SH 
Long-range scanner L 


From the listing, vou can see that every 
command announces itself, so it should be 
quite easy to modify or add new commands. 

Damage control, if not damaged itself, 


1060 
1070 IF @>20 THEN PRINT 
1080 IF Q=0 THEN PRINT "VOID":GOTO 130 
1090 7(2%+XO+YG#8+7Z0*64) =Q-10 


IF Q@>40 THEN PRINT “A KLINGON WARSHIP!":2(Z%4+X0+YO#6+70*64) =@-20:G0TO 130 
"A KLINGON WARSHIP!":GOTO 130 


1100 SC=SC+25: IF @=20 THEN SC=SC+25:MP=MP-1 ELSE GP=GP-1 


1110 PROCPLANET 

1120 GOTO 130 

1130 CLS 

1140 PRINT "LONG RANGE SCAN” 
1150 PRINT " ” 
1160 VDU 28,1,19,20,1 
1170 CLS 

1180 M=3:N=2 

1190 PRINT “sxQ-1;" 
1200 FOR Y=vY@-1 Ta Yori 
1210 PRINT TAB(O,N+1);Y; 
1220 FOR X=X@Q-1 TO xO+i 
1230 


"xO" 


IF X<O OR X>7 OR Y<O OR Y>7 THEN Bi¢=" 


“sX@+1‘ 


"shige" "GOTO 135 


1240 B1i$=CHR#146+CHR$32+CHR$248+CHRF228+CHRSS2 
1250 B2S=CHR$146+CHR$42+CHR$253+CHR#244+CHRS165 
1260 B3#=CHR#146+CHR#32+CHR$152+CHRF1461+CHRFE3S2 


1270 Q=?7(Z4+X+¥#6+Z0*"64) 
1280 
1290 IF @>10 AND @<19 THEN @=0-10 
1300 IF @>40 THEN Q@=@-20 
1310 PCZA+X+¥*#8+Z0464) =O 
1320 


IF @=0 THEN B1¢=CHR$148+'0000" : B2$=CHR$148+"0000" : B3#=CHR#148+"0000" 


IF @=7 THEN B1$=CHR$151+CHR#164+CHRS185+CHR# 1 15+CHRS36: B2$=CHR#151+CHRF106 


+CHR#42+CHR$36+CHRF 1192 BS$=CHRE151+CHR$41+CHRF1A5+CHRF 172+CHRF185 

1330 IF Q=46 THEN B1$=CHR$145+CHR#$224+CHRS32+CHRS$32+CHRE32t B2$=CHRS 145+CHR$1064+C 
HR#248+CHRF117+CHR$52: BS$=CHRF149+CHRF1 7 1+CHR$255+CHR#$255+CHRES9 

1340 IF @>20 THEN B1$=CHR#150+CHR#32+CHR# 1G0+CHRE32+CHRS$ 1801 B2S=CHR$150+CHRE32+ 
CHR# 170+CHR# 190+CHR$32: BSS=CHRF150+CHRES2+CHRF 1 70+CHR#175+CHRES2 


1350 PRINT TAB(M,N);Bi$;CHR$1355 
1360 PRINT TAB(M,N+1) ;B2%;CHR#1355 
1370 PRINT TAB(M,N+2) 3 B3%;CHR#135; 
1380 M=M+5 

1390 NEXT X 

1400 M=3:N=N+4 

1410 NEXT Y 

1420 VDU 28,22,17,38,3 

1430 GOTO 130 

1440 CLS 

1450 PRINT “PHASER BANK" 


describes the damage sustained by each part of 
the ship. The higher the number, the more 
damage sustained, The command can only be 
used if it has sustained no damage, that is, if it 
does not appear in the list. 

Alert control can be used to change the 
condition of your shields, that is, rull-on, or 
off. Red is full-on, yellow is half-on, and green 
is off. As your shields are damaged, you 
cannot use the shields full on. Unfortunately, 
the shields drain a lot of energy, so it is not a 
good idea to stay in condition Red. 

Repair control can be used to repair damage 
at a higher rate than normal. Repairs are 
automatically done when your ship is damaged 
anyway, but for fast repairs this command is 
used. 

The warp drive can be used to move to any 
sector in the galaxy. After typing this 
command, the player must enter the 
destination co-ordinates x,y,z and the speed. 
The higher the speed, the faster you get there, 
but the more energy you use up. 

Impulse engines are used to dock with a 
Starbase or HQ. On entering a sector 
containing a Starbase and using this 
command, the player must try to dock the 
Starship with the Starbase. This is done by 
moving left or right with the cursor keys, as it 
moves towards the Starbase. On docking, your 
energy is replenished, you get back your 
photon torpedoes, and some of your damage is 
repaired. The Starbase then disappears. Note, 
if you land at HQ — it looks like a Starbase — 
the game will automatically end. 

The science computer is used to scan a 
planet and log information about it. Every 
planet must be scanned in this way to finish 
the game. Only your sector is scanned at one 
time. 

The ship’s computer is used as a database 
holding all the information that you have 
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scanned on your journey through the galaxy. 
It is used to search for any Klingons on planets 
that you have scanned. Therefore, if you find a 
Klingon, its position will be stored in the 
ship’s computer ready for use. 

The long-range scanner is used to give a 
visual description of the sectors adjacent to 
you. Any information found will be stored in 
the ship’s computer. 

The phaser banks can be used to fire on a 
Klingon in your sector. They will always hit, 
but do not necessarily destroy the Klingon. It 
puts up an energy screen, too. The phaser 
banks drain a lot of energy, so do not use them 
too much. 

The photon torpedo is the ultimate weapon. 
It will destroy the Klingon immediately if you 
hit it. The problem is that it must be aimed. 
To destroy a Klingon, you must hit him in the 
centre, Also, you only get five, so do not waste 
them. 

If you enter a sector containing a Klingon, 
he will shoot at you, so be prepared. Put your 
screens up and go into combat with little 
damage, plenty of energy and at least one 
photon torpedo. 

To make the game even harder, I have 
included a Black Hole somewhere in the 
galaxy. If you get close to it, you will get 
sucked towards it. Also, if you enter the same 
sector, you would be totally destroyed by a 
Black Hole. Therefore, avoid the Black Hole if 
possible. 

The various galactic features may be 
distinguished as follows: planets are green, the 
void is blue, the Black Hole is ironically white, 
Starbases are red and magenta, and Klingons 
are cyan; they turn white and re-configure for 
combat. If you finally complete the game, the 
computer will tell you your final score and will 
comment on it. Starfleet expects every sentient 
life-form to do its'duty. 
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i 


Allows you to use any Atari/Commodore type Joystick 
with the Spectrum. Simply plugs into the Spectrum. 
Complete with 12 months’ guarantee. 


| 


=—_— eo oe 


{ JOYSTICK COMPATIBLE SOFTWARE FROM ) 


KEMPSOFT 


FOR THE SPECTRUM 


ORDER NOW! 


| | Astro Blaster 16K Quicksilva £495 | | 

| | Blind Alley 16K Sunshine £4-95 | 
Cosmic Guerilla 16K Crystal £5-95 

| Cosmos 16K Abbex £5:95 

| | Cyber Rats | 6K Silversoft £595 | 
' ETX 16K Abbex £595 

| Frenzy 16K Quicksilva £495 | 
Frogger 16K DJL £5-95 

| J Galaxians 16K Artic £495 | 

CJ Gulpman 16K Campbell Sys. £495 

| Jet Pac (6K Ultimate £595 | 

Joust 6K Softek £5-95 

| J Knot in 3D 48K New Gen £5-95 | 

CJ Mazeman 16K Abersoft £595 

C1 Meteoroids I 6K Softek £4-95 

| | Night Flite l6K Hewson Cons £5:95 | 

PSSST 16K Ultimate £595 

| | © 30 Tune! 16/48K New Gen £5.95 | 

‘| Time Gate 48K Quicksilva £695 

| Slippery Sid 16K Silversoft £5-95 | 

J] Spookyman 16K Abbex £4-95 

| ©) Conversion Tape! Kempsoft £495 | 

z Kempsoft £4-95 

| (] Spectrum Joystick interface only £15-00 | 


C Conversion Tape Il 


Please tick appropriate boxes. 
Prices include P&P and VAT. Overseas prices add £4.00 P&P Total £ 


Cheques/Postal Orders should be made payable to Kempston (Micro) Electronics Ltd. 


Name Signature 


Address 


EN 
WBA 
I el 


Please debit my Access/Visa* Account No, 
a ee: a an Ee Lee ee ES ee ee {|__| _|_| 
Kempston (Micro) Electronics Ltd, Dept Delete as applicable 
180a Bedford Road, Kempston, Bedford MK42 8BL 


—<_ — — ee ee ee 
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DELTA RAM kits utilise components 
from the world’s leading supplier, are 
engineered to provide reliable operation and 
are supported by the 

DELTA CHIPCHEK; 

a Memory Diagnostic Cassette 
provided Free with each kit giving computer 
standard testing of the existing 16k RAM 
and the 32k extension, searching tests for 


BEFORE ORDERING PLEASE CHECK THE ISSUE NUMBER INSIDE ON THE 
CIRCUIT BOARD 


* My Spectrum is issue 1/issue 2 


Please supply RAM Kit No, SS32A/SS32B 


DELTA RESEARCH LIMITED 

15 Church Street, Basingstoke, Hants RG21 10G 
Wo Te 0635 45373 
UPGRADE YOUR SPECTRUM 


EASY TO FIT — 
COMPLETELY EN\WLOSED IN 


each RAM location and refresh operation, 


Spectrums, 16k and 48k and brings your 
operating up to professional standards. 


+CHIPCHEK Diagnostic Tape OTS5 FREE 
CHIPCHEK’ Diagnostic Tape DTSS5 §= £3.50 


pep 7 a 
Access Number | | UW mae | | il l | 
Prices include p & pand VAT, Make cheques payable to Servodata Ltd, 


EREE ira 
CHIPCHEK’ 
CASSETTE 


THE SPECTRUM CASE 


CHIPCHEK is suitable for all 


£33 / £26 


* delete as applicable. 


EN 


Are your finances driving you mad? 


Do you find that working out your 
finances makes your head buzz? 
Do you see red? 

Don’t worry, now you can have 
Hilton's Personal Banking 
System on your side, giving you 
a clear head start and 
(hopefully) putting you back 

into the black! 

Maintain permanent records 
and fully detailed statements of 
your finances including: 

* All cheque book transactions 
and bank receipts 

* All standing order payments 
Automatically Processed 
(monthly, quarterly, six-monthly 
or annually and for set number 
of payments) 


CE nice 


In addition the ability to 
search, locate, delete or 
correct previous entries. List 
by category facility is included, 
Additional Bank Reconciliation 
module available to 
automatically match your Bank 
Statement to your Personal 
Banking System account. 

Full instructions included and 
guaranteed after sales 
maintenance provided. 

* PBS ZX81 £8.95 (16K) 

* ZX SPECTRUM £9.95 (48K) 


* DRAGON £9.95 (32K) 

Bank reconciliation (for use with above) £5. 
Ask for the PBS at your local compulerstore, 
ORDER by POST {specifying machine) 

OR at the POST OFFICE using 

TRANSCASH ACCOUNT 302 9557 


Hilton Computer Services Ltd 
(Dept YC) 14 Avalon Road, 
Orpington, Kent BR6 9AX 


* YOUR PBS IS NEVER OUT OF DATE * 
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1440 
1470 
1480 


PRINT " = 
PRINT "PHASERS READY ANDWAITING." 
O=9(2k+00+VO8+70054),0F G21 THEN PRINT "BUT WHAT ARE YOU FIRING aT 27“:60 


TO 130 


1490 
1500 
1510 
1520 


6 G=?(22+xk0e¥OeH+70064)21F O21 THEN PRINT “WHAT ARE YOU 


PRINT "PRESS SPACE TO 
REPEAT UNTIL GET#=" “ 
CLs 

VDL 26,1,19,20,1 
XieS:¥ 
PROC. 
FOR Y=17 TO 12 STEP -1 

PRINT TAB(LE~¥, ¥);CHR#1517CHR#50;CHRS1 35; 

SOUND 1,17, ¥#3,2 

PRINT TABCY, ¥} 5) CHRS1513; CHRS97)CHRS135; 

FOR t=0 TO 500:NEXKT 

NEXT ¥ 

EN=EN-50 

cs 

Wo? (2+ XD4¥G "6+ 70641 B=V-RMD(S) -S 

IF B>?1 OR (B>41 AND ¥940) THEN 7(2%+0+VGeiezie44)=B:GOTO 136 
PROCEXPLOSION 

SC=SC+RND USO) +20 

PCLK+4O+YO#8+72 0064) =) 

KLekKL-1 

GOTO 130 

cLs 

PRINT "PHOTON TORPEDOE” 

PRINT " la 

IF PHO THEN PRINT "YOU AINT GOT NONELEFT'":GOTD 130 


FIRE” 


FIRING AT ?":160 


TO 130 


1750 
L760. 
177o 
1780 
90 
1800 
1810 
1820 
1830 
1840 
1850 
1860 
1870 
1880 
Leo 
1FOO 
LF10 
1920 
1930 


2410 
2420 
2430 
2440 
2450 


PRINT '"“Preas ‘SPACE’ to fire torpedoe.“ 
PRINT ‘Press ‘GPACE’ to start sweep of 
REPEAT UNTIL GET#=" " 

CLS 

VOU 28,1,19,20,1 

X1@RND (6). ¥1=RND (10) 

keOr¥aO 

PROCK 

PRINT TABCK Voges 

MEW 2 TF X20 THEN dO: ¥=¥e4 

TF ¥=20 THEN Yao 
TF INKEY#(Gp=" © 
GOTO 1820 
PH=PH- | 

FOR [=O TO 20 
BOUND 2,L7+1 43, (20-1y#3,0 

NEXT 

TF KEM14+5 OR XOKL+EG OR Y¥CO¥I+L THEN 130 

PROCE XPLOS ION 

SC+BC+RND 150) +20 

TU TK KO+VO#B4+ 20464) =O 

KLekL-1 

cLsS 

GOTO 130 

CLS. 

PRINT "IMPULSE ENGINES" 

PRINT " - 

Q=7(2K+KO+VOe8+ 70044) 

IF Q=10 OR =? THEN PRINT "ORBIT SUSTAINED": SC=SC+RND(10)2:GOTO 130 
TF Q@<>4 AND @<>16 THEN PRINT "THERE IS NOTHING TO ORBIT":GOTO 130 
PRINT "PREPARE FOR DOCKING PROCEDURE” 

PRINT "USE THE CURSOR CONTROL KEYS TO MOVE YOUR SHUTTLE" 

PRINT "Press "“SPACE' to start." 


sights.” 


THEN 1880 


Oo REPEAT UNTIL GET&«" " 


XS*RND (10) 456 YSe0 
VOU 26,1,19,20,1 

4EK 4,1 

KY =RNG (10745: Y18RND (10) +5 

CLs . 

PRINT TAB(KL,¥1) 4 "O"% TAB(XS, YS) 3 "A"y 
AS=INKEYS (20): TF A®=CHRS (RBG) THEN XS=xXS-1 
TF At=CHRS (LF) THEN KG=xKG61 

VWae¥S+t 

TF ¥S=18 THEN 130 

IF XS<O THEN X%§=0 

IF XS>19 THEN XS=19 

IF XSeX1 AND YG=¥1 THEN 2230 

EN=EN-1:1GOTO 2130 

VDU 26,22,17,38,3 

CLS. 

PRINT "DOCKED. “ 

EN=60003 PH=Ss 7? (24+ KO+YOe8+20664) «0 

SOUND 1,17,100,4 

IF X%G=KHO AND YO=V¥HO AND Z2@*ZHQ THEN 3500 
tet a 

D=RND (10) 

DXCD -DKIDI-Si TF DX(DI<O THEN DK(D) =o 
Iet+tifF I<& THEN GOTO 2300 

SH=GH+RND (S00): 1F SH>4000 THEN SH=4000 
GOTO 130 

DEFPROCSCREEN 

LOCAL 1,B# 

PRINT STRINGS (40, "#")5 

PRINT TAB( 21,2) sSTRING#CIF,"O"b5 

PRINT TABIO, 23) STRINGS (40, "9" 5 

PRINT TAB(O, 20) sSTRINGS(22," 0") y 

PRINT TAB(22,16);STRING#(LB,"#"), 

FOR [=O TO 23:PRINT TAB(O,1)5"@"g TAB(S9,1) 3 "#"3 
IF [<=20 THEN PRINT TAB(21,17578"5 

NEXT 1 

PRINT TAB(L,21)3 "SCORE=";S8Cy TAB(L3,21) 5; "ENERGY="sEN;" “; TAB( 26,21); "“TORPED 


DES"; PHy 


2460 
wong 


PRINT TAB(1,22)¢"SHIELD=" 5H)“ QUADRANT="4 XG; YQ; 703" KL=“;KLy" PL="sMP+GP; 


B#=CHRE (130)+"GREEN"+CHRE(135):1F CO=2 THEN BS=CHRE(131)+" YELLOW" 
TF CO=3 THEN B#=CHR# (1346) +CHRS (129) +"RED"+CHRS (135) 
PRINT TAB(22,19)4 “CONDI TION="'5 Bets 

PRINT TABI 22,20) 5 "STARDATE="5 INT ( TIME/ 100073 

PRINT TAB(22,1)) “COMMAND="5 

IF PAZ%+*O4+VO"eO+ 20064) >20 THEN PROCKLINGON 

D=RND 610) 2 DK (D=Dx(D)-RAND(S)21F DX(DI<O THEN DX (DI 80 
EN@EN-1-CO#50+5021F ENO THEN 3460 

d=ABS (X0-*BL)+ABS | ¥OQ-YBL) +ABS (7Q-7BL) 

IF RNDid#S)=1 THEN PROCSUCK 

IF XO=*BtL AND YO=YBL AND 70=Z7BL THEN 3490 

ENDPROC 

DIM Z% Si2,D%1107 

FOR [=O TO Si2:2%71=0: NEXT 

KL=20+RND (10) 1 GP=RND 110} +5: MP*RND (10) +5 

FOR [=1 TO KL: PROCRND: 2(2%+0+YeG*2044) —40+RND (20) sNEXT 
FOR [=1 TO MP: PROCRND: 71 22+%+VeH+7 #64) 201 NEXT 

FOR I=1 TO GP:PROCAND: 7 (24+ +¥eG+7e44) 9192 NEXT 

FOR Tet TO RND(S)+2:PROCRNDs 7 ¢2%4+K+Y#6+2064) ©1462 NEXT 
AMD 1 YHO=¥1 ZHO=Z 

PROCRND: 7(22+X+¥e04+2 64) =1 72 XBL =X: YBL=¥s ZBL =Z 

RETURN 

DEFPROCRND 

X@RAD (G)—1e ¥8RND IG) =e 2=RND(B)-1 

IF PCER+K+¥468+72 864) ¢>0 THEN 2700 

ENDPROC 

DEFPROCDAM (D> 

LOCAL I, Be 

RESTORE 2760 

DATA DAMAGE CONTROL ALERT, REPAIR,WARP DRIVE,IMPULSE ENGINES,PHASER BANK ,PH 
OTON TORP, ,SCLENCE COMP.,SHIP COMP. ,LONG SCAN 


2B70 
2880 
2590 
2900 
2710 
2920 
2930 
“940 
2950 
2940 
2970 
2980 
2990 
3000 
3010 
3020 
3030 
3040 
3050 
3060 
3070 
3080 
3070 
3100 
3110 
3120 
3130 
3140 
3150 
3160 
3170 
3180 
3190 
3200 
3210 
3220 
3230 
3240 
3250 
3260 
3270 
3280 
3290 
3300 
3310 
3320 
3330 
33406 
3350 
3360 
3370 
3380 
33970 
3400 
3410 
3420 
3430 
3440 
3450 


FOR I=1 TO DrREAD B¢:NEXT 

PRINT BS; "="; Dx(D) 

ENDPROC 

DEFPROCPLANET 

LOCAL H,3,4,W,T,B#,1 

H=RND (20) —1: S=(RND (20) —.5) #1002 G=RND (5) :W=RND (10011 TeRND (18) 
PRINT “LIFE="3H;~ BILLION" 

PRINT "RADIUS="35;" K" 

RESTORE 2460 

DATA CORROSIVE, DENSE ,NORMAL , THIN, NONE 

FOR 1=1 TO A:READ BS:NEXT 1 

PRINT “ATMOSPHERE: " “Bt 

PRINT ;43"% WATER" 

PRINT “TECH LEVEL®";T 

SC=SC+T-+H-10 

ENDPROC 

DEFPROCE XPLOSION 

PRINT TAB(X1+4, 142) ¢CHRE145; CHRS 2553 CHRS255; CHREL TS 
SOUND 6,1,1,10 

SOUND 0,1,2,10 

SOUND 0,1,3,10 

FOR I=0 TO 1000:NEXT 

PRINT TABCK14#3,¥10¢ 

VDU 150,114,170,36,58,135 

PRINT TAB(X1+3,¥iel)s 

VDU 150, 164,110,189,1468,135 

PRINT TAB(X1+3,¥1*2)5 

VDU 150,50, 184,52,57,135 

FOR I=0 TO 1000:NEXT 

PRINT TAB(KI+1,¥1})3VDU 147,33,36,49,96,40,135 
PRINT TAB(X1+1,Y1+1};3VDU 147,33,225,241,50, 148,135 
PRINT TAB(X1+1,¥14+2);3YDU 147,96, 250,55,36,49, 135 
PRINT TAB(X1+1,Y143);3VDU 147,50,164, 36,225,180, 135 
FOR I=0 TO 1000:NEXT 

cis 

ENDPROC 

DEFPROCEL INGON 

Q=7 (2%+X2+YO"B+70#64) 

IF Q<41 THEN We(Q-20)#5 ELSE W=(Q-40)«5 

VDU 26,1,19,20,1 

X1=5: Yi=6 

PROCK 

FOR Yi=4 TO 18 STEP 2 

PRINT TAB(9, YL), 

VDU 147,53,135 

SOUND 3,1, (20-¥1)#3,2 

FOR X1=0 TO 200:NEXT 

NEXT YL 

VOU 28,22,17,38,3 

CLs 

IF RND(S)<3 THEN ENDPROC 

IF SHCO THEN 3430 

IF WORND(SO#CO) THEN 3250 

PRINT “YOU HAVE SUFFEREDA MINOR HIT" 
SH=SH-RND (50) 

IF SH<O THEN 3430 

D=RND (10) :D%(D) eDx«D) +1 

ENDFROC 

PRINT "YOU HAVE SUFFEREDA MAJOR HIT" 
SH=SH-RND (300) 

LOCAL I 

I=1 

D=RND (10) 

DX (D)=DK(D) +RND (3) 

I=1+1:IF 1<& THEN 3390 

ENDPROC 

BS=“whilst doing battle against the Klingons“ 
VOU 26CLS 


PRINT’ “:M#=" On Stardate "“+STRSINT(TIME/1000}+", "hte", the Enterprise 


& crew were lost to space," 


3460 
3470 
3480 
3490 
3500 
3510 


PROCMES (M#) 
GOTO 3440 
Bs="after depleting its energy supply":GOTO 3440 


Bs="atter flying into a Black Hole":GOTO3440 
¥YDU 26:CL5 
Ms=" Admiral Fitzpatrick here... Captain, after studying your Jog and da 


ta tapes, and taking into account that you were " 


3520 IF TIME<1000000 THEN M#=M#+"on time": SCeSC#1,5 ELSE M#=Mee"late":SC=SC/1.5 
3530 MS=NS+" and that you " 

3540 IF KL=0 AND MP*O AND BP=0 THEN M$=M#+"completed":SC=SC#2 ELSE MS=Ms+"faile 
d";SC=SC/2 

3550 MS=Ns+" your mission.” 

3560 PROCMES (Ms) 

3570 PRINT * 

3560 M#="1 am going to recommend tp Starfleet that you be * 

3590 RESTORE 3600 

3600 DATA PROMOTED, 2000, DECORATED, 1500, REASIGNED, 1000, DEMOTED, 500, RESIGNED, 250, 
ExECUTED,-1 

3610 READ BS,S:IF SC<S THEN 3410 

3420 MS=MS+BS+“ after getting a total score of "+*STR#INTSC 

3430 PROCMES (Me) 

3640 PRINT’ * 

3450 PRINT"“@nother game (y/n) 7" 


3780 


AS@GETS: IF AS=“¥" THEN RUN 


IF As="“N" THEN END 
GoTo 36460 

IF ERR=17 THEN GOTO 130 
cLS 

PRINT'*" 

REPORT 

PRINT " in line ";ERL 
END 

DEFPROCSUCK 
XQ=XQ-(XO< XBL) +{XQ>XBL) 
¥O=Q- (¥OQ<YBL)+(¥@>YBL) 


ZQ=70-(720< ZBL)+(Z@>ZBL) 


S7POVDU 26,22,17,38,3 


3800 
3B10 
38290 
3830 
hole.” 
3e40 
3850 
3860 
3a7a 
3880 
3890 
3900 
39710 
3920 
3930 
39740 
3950 
3960 
3970 
3980 
se90 
4000 
4010 
4020 
4030 
4040 
4050 
4060 
4070 
4080 
4090 
aioo 


FOR I[l=0 TO 1000:NEXT:CLS 

PRINT" WARNING: “ 

PRINT™ ” 

PRINT“ The Enterprise is being drawn" “through space 


‘"towards a Black" ’“ 


ENDPROC 

DEFPROCK 

cLs 

PRINT TAB(K1,¥1)5 

VDU 151,163,41,48,32,53,32,56,163,33,135 
PRINT TAB(K142,¥ie1)3 

VDU 151,234,243,1197,251,135 
PRINT TAB(KIe1,¥142)3 

VDU 151,40,33,34,163,32,41,135 
ENDPROC 

DEF PROCMES (As) 

LOCAL *%,1%,a% 

#4A00="_. "+A 

X4=0 

1%e1 

JX=LAOO 

IF JX?1K=32 OR JL?PLR=13 THEN 4020 
Té"(%+12GOTO 4000 

IF K4+1%239 THEN PRINT: XX80 

FOR UX%=1 TO IX 

VDU Jx7UX 

NEXT 

ThI“Z+1% 

RKMRKATEA 

[e=1 

IF JX-&AGO>=LENA THEN ENDPROC || 
GOTO 4000 
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Watch out there’s a barrel 
Vi nae 20 about in Martin Lightfoot’s 
light-hearted Vic-20 game. 


@ FORB=1708 :H5¢B)=500 :HS#(B3="--------~-~ ““ONEXTB: GOTOSSa6 
1 CC=AD+X+NOwey | DD=CA+CC : FOKECC, Xx: FOKEDD, CO: SY'SNC: IFPEEK<(CC)=G@THEN1 980 
2 POKECC: 16:FOKEDD, 1:RETURN 
5 SL=,.6'SE=58:AM=3:SC=0 
18 POKES6879, 11: PRINT"Sa" | POKE 36369, 267 
jz FOR@Q=OT021 :POKE37976+@, 5: POKESS064+0, 5 -POKESB152+0. 5° POKE38246+@, 5: POKE S328 
+0,5 NEXT 
FORH=41 18704601 STEP8S: FORG=0T021 ‘ POKEH+G. 1 *NEXTG.H 
FORS=17T04 
POKE41994+5#22, 8! POKES 199+33792+5#22. 3: POKES ZRF +5422, 5: POKES3792+42 2O7+S#Z2 +3 
POKE4368+S#22. 8 POKES 363+33792+5#22. 3: POKE4460+S422, 8 POKESS 7924448045822. 3 
NESTS 
Ag="BCMMDE SFG" B=" KLIN" 
PRINT" Siabi" AS" AOA" TABC 20> BS" RA" AS" Tiel" TABC SG) BS" aN" AS" SH" 
PRINT" S@SCORE" + SC; TABC 129 "HIGH"; HSC1) 
AD=4096 ' =17 Y=20° Xx=32! CAH33792 'CO=5 : NO=22 -MC=5600:Y1=8 + X1=8° IU=6:ZX=a 
FORW=1TO16 
V=EINTCRNDC1>#586> 
IFPEEK(AD+Y >=32ANDPEEK ¢( AD+4’+44 =1 THENPOKEAD+Y. 15° PORECA+AD+Y. 7 GOTOSA 
8 GOTO?S 
NEXTH 
ACL =4187 -AC2)=4363°AC3=4539 | AC 4 )=4298° RS) =4466 
10@ IFRND¢1)>SLTHENPOKEAC INT(RND¢19#59+1), 6 
116 GOSUB1: YW=PEEK¢197>:UU=PEEK (653) 
IF JU=2THENIU=6 ' 'Y1=1 > GOTO156 
IF JU=1 THEN JU=2 -GOTO15¢ 
IFUU=1THENTU=1 °'1=-1 :GOTO15a 
Vi= V¥=13ANDKH=8 )-(¥V=a37ANDPEEK (CC+22)=8) 
GOSUB1 | X1=<VV=21ANDX>GANDY/4=INT¢Y74 > -CYVY=22ANDX<2 1 ANDY /4= INT C4)? 
FOKECC, XX: POKEDD. CO: X=X4+81 5 S441 0 1S8: 156: XX=FEEK CAD+X+NORY > : CO=PEEK CAD+H% 
+NDRY+CA > 
165 IFXX=@THEN1 60a 
166 IFQW=1THENGHW=6: GOTO2608 
16? IFXX=15THENSC=SC+SE: PRINT" SB BBIR" | SC > Xh=32 -24=2X+1 : IFZX=1Q@THENGW=1 
176 GOTO168 
1660 FOKEAD+X+NO#''. 
1085 POKE36877 220: FORL= 1STOGSTEP-1 ' POKE36878. L' FORM=17T08G :NEXTM. L: POKE36877.6: 
POKES6878, 4 
AM=AM-1 : [FAM=@THEN 1560 
PRINT" Ta" | POKES6879, 25: POKES6869, 192 
PRINT" Melee" TABCS> "MEN" | AM 
PRINT" Ma" TABC6) "SCORE" 3 SC 
FORG=1 T0200 ' NEXTG:GOTO1G 
POKES6879, 8° POKE36869, 192 
FORW=1T016 
PRINT "CIaelatel" TABC7>" GAME OVERS” 
FORH=1T01@@ ‘NEXT 
PRINT"Z" 
FORH=17T016 : NEXTH. W 
PRINT" Malt" TRB 7) "SCORE"; SC 
FORJ=1T01000: NEXT J 
IFSC>HS¢2> THENHS<8>=SC :GOTO1688 
GOT0165a 
PRINT"QSINPUT ‘OUR NAME CMAX 16 LETTERS?" :POKE198.@ 
INPUT" Mi" | HS#¢8) 
ee 
C= 
FORG=1T0? 
IFHS<G3>=HS<G+1>THEN1636 
Se ne eee Ener e ne eed ar Peey Fee te a eae ne 
IFC=1THEN1 606 
POKE36879,.9 
PRINT" C@@BHIGH SCORE TABLE": PRINT"  =====2=s======s=5" 
FORT=1T08: PRINT" Sail! T) TABC 4) "a" HSS (TO TABS IS) "BU HSCT > SNEXTT 
PRINT" @"TABCG)"SNHIT A KEYS" 
POKE198,6 
GETR#: IFR$="""THEN! 746 
GOTOS 
SL=SL-. 1: IFSL<@THENSL=6 
SE=SE+5@ 
POKE36878. 15: FORL=1TOS ' FORM=18670235STEP2 : POKE36876,M: FORN=1 TOS: NEXTN. M 
POKES6676. @: FORM=170186:NEXTM,L: POKE36878. @ 
GOTO18 
PRINT "Sg" :POKE36879, 25 
PRIMT"DATA ERROR IN LINES 16880 ONWARDS" END 
PRINT "TM" :POKE36879, 25 
PRINT’ DATA ERROR IN LINES 3826 TO 9160": END 
See ree ne EO RR PE MONE 


Forr=r424To7431: POKET. @: NEXT 

S=7 

READAS IFASCD"#" THEHSGLS 

TFT<> 23324 THENS826 

GOTOSH16 

POKES, VALCAS> > S=S+1:T=T+¥AL CAS) 'GOT09G16 

FORN=S0a0T05 166 > READM : POKEN. M: TT=TT+M'! NEXTN: IFTT<>187°37 THENSG68 
PRINT" S"TABC16)" mei.) ® “7 I: POKRE198.4 

GETR#: IFRS=""THEN9S613 


GOTOS 

DATAGG, 102.251.253.253. 255, 126.66,.253. 175. 251.222,.6,.8.4.6 

DATA1 2, 18.2,3.55. 79.15.31, 96. 144.128, 192.192. 160.224,.248 

DATA123. 159.22, 127+ 157,31, 116.139. 112,248, 216, 236, 108,228,224, 168 
DATASG, 39,15.3-3,3, 7-75 192.132, 128,128,128. 128, 224, 246 

DATAI29, 129.255, 129.129,129, 255.129.6559) 1.3.3,5.7.15 

DATASS. 72-64, 192,236, 242.240,248.14.31,27,55,54.33,7.5 

DATA222. 249, 105,254.185. 248,113) 209.3,3.1.1,1.1.7-15 

DATAL2@, 223. 248,192; 192.192.224.224. 294. 178,214.178.254.8.8.8 
DATA2S, 28.3,62.93,28.54.99,86.5, 144, 34,136.22, 32,1378 
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THIS PROGRAM is written for the Vic-20 with | 


at least 8K memory expansion. It comes in 
two parts, the first being a short program 
which changes the start of Basic to allow high- 
resolution graphic characters to be used. The 
second listing is the actual game. It is 
important to load and run the first program 
because otherwise the program will crash. 

In program 1, you will have to save it before 
running it because the last line switches the 
Vic off and on, and your program will dis- 
appear from memory. 

In the main program, a machine-code 
routine is used to scroll the barrels across the 
screen. This machine code is contained in 
Data statements, and any errors will probably 
result in the program crashing. That is why I 
have used a data check to make sure no 
mistakes have been made in typing them in. 
There is also a check in the data for the high- 
resolution characters, in which any mistakes 
will be found. 

In the game, you are the man at the bottom 
of the screen, Your task is to go round 
collecting the blocks above your head. To 
reach them you have to jump by pressing 
Shift. But also in the game are five hairy 
monsters who are determined to get you. They 
roll barrels at you, which you must avoid by 
making a run for the nearest ladder or by 
jumping over them. After you clear a screen of 
ten blocks, another one appears. The barrels 
come at an increased rate, making the game 


even harder. On the first screen, blocks are 
worth 50 points, on the second, 100 and so on 
adding 50 per screen, The play keys are as 
follows: Pp 


— Up 
: — down 
— right 
L — left 

shift — jump 


When you have lost all three lives, if you 
have a good score you are asked to input your 
name for the high score table, which holds the 
top eight scores with names. 


Program 1. Loader. 


18 PRINT"C]" = POKES6979. 38 

26 PRINTTABC?>" SaLADDERS" 

36 PRINT’ SIT IS NECESSARY TO 
LOAD & RUN THIS 

APROGRAM BEFORE PLAYING " 


4@ PRIHT"sLADDERSS, " 

56 PRINT" Sl" TAR 6?" @HIT A REY" 
6@ POKE19&,6-WAITI99, 1: POKE193.4 
78 PRINT’ SHOW LOAD “LADDERS.” 
s@ FORH=1701686: NEXT 

36 POKE642. 32 'S1'Sé64524 


Se ee 


| 3500 PRIHT"TEs"; :POKES6879. 36: Pt OKESES63, 194: POKE36877.8: POKES 
9565 $=" 
9516 PRINT"S ta ";S3;" “SARTIW LIGHTFOOT ",S# 
S526 PRINTS OU ARE THE MAH AT THEBOTTOM OF THE SCREEN." 
9538 PRINT" OU HAYE TO GO ROUND GETTING THE BLOCKS" 
5544 PRINT"BY JUMPING UP TO THEM. #FTER CLEARING OWE LAT'ER.AMOTHER ONE WILL": 
39558 PRINT"APPEAR. WHICH HILL BE HARDER THAN THE FREYIOGUS ONE," 
9566 PRINT" @OATCH OUT FOR THE BARRELS! 11" 
3578 PRINT" 4M a Mee | SIS 28: Se | ei. STITT)" 
9586 PRINTTABCS? "se [.-]1@ - JUMP 
9596 GOTOS8aH 
14666 DATA 162.193.2862. ,245,169.32, »16 
16005 DATA 173.181,.16,.261,4, »162.6,189,17 57 

| 16614 DATA 176.16.232. 224.1! »4.246,.5,.169 181 
14615 DATA 16, 173, 104, 11 , »162,8,18 f 
146626 DATA 157,96,17.2 ,6,248,5, 41 
16825 DATA 164.17, 17 Sued. 17,.162,1 3 
16836 DATA 14-17.157, »8,246,.5 
160635 DATA 141. oe, 17. »196,17, 282 
16046 DATA 183, 186, 17 , 6.17.2@1, 169 
16645 DATA 8.141, 
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If you're serious about your 


BBC Micro... 
get some serious Software! 


Microcomputers weren't created just to play arcade games or to 
be left unused once you've learnt the basics of computing. Micros are 
amazing machines and have many serious uses, but they are only as 
efficient as the software you run on them. 

Psion are one of Europe’s largest producers of microcomputer 
software with sales now exceeding one million packages. Our policy is 
to create quality software that takes full advantage of the processing 
power of your microcomputer and uses its capacity to the full. 


We have now rewritten two of our most popular programs for use 
on the BBC Microcomputers (Model B or Model A with 32K RAM). 
Vu-Calc and Vu-File are powerful software packages that make 
practical and serious use of your microcomputer. 

Supplied on cassette, they are designed for use with cassette or 
disk systems, and each program comes with a detailed user manual. 
Vu-Cale and Vu-File constitute essential software that no serious 
microcomputer user should be without. 


The Versatile Spreadsheet Program 


Vu-Calc is a powerful program that 
constructs a spreadsheet for generating and 
calculating large tables of interdependent text, 
data and formulae. 

A‘window’ for viewing the spreadsheet can 
be scrolled in any direction so that the effects of 
new figures and formulae on all the other data 
can be observed. 

Vu-Calc is supplied with a clear and detailed 
16-page user manual, and its hundreds of 
applications include:— 

e Cashflow Projections e Home Finance 
Management e Engineering and Statistical 
Tables « Investment Forecasting e Business 
Planning e Profit and Loss Statements e Break 
Even Analysis, and other complex calculation 
models £14.95 


-VU-CALC 


The Complete Filing System 


Vu-File is a powerful data base management 
system that turns your microcomputer into a 
sophisticated general purpose filing system for 
manipulating information of all kinds. 

Vu-File can be used to create dedicated data 
bases to suit your most varied needs. Features 
such as order, sequence, search, list and copy 
make Vu-File the most essential data handling 
software package available for microcomputer 
owners. Vu-File is supplied with a clear and 
detailed 16-page user manual, and its infinite 
applications include:— 

e Catalogues of stamps, coins, books, records etc. 
e Names and Addresses e Mailing Lists 

e Customer Accounts e Estate Agents Lists 

e Medical Records e Club Memberships 

e Records and Lists of all kinds. £14.95 


To the Retailer 


Contact Psion to find out details of 
substantial discounts for trade orders 
of our best selling computer software. 


Order Vu-Calc and/or Vu-File by using your 
Access or Barclaycard or send cheque/ postal 


order for £14.95 per package to:- 
BBC Software Psion Ltd., 
2 Huntsworth Mews, Gloucester Place, 
London NWI 6DD. 


Enquiries can also be made at W.H. Smith or 
your local retailer. 


Please make cheques and postal orders payable 
to Psion Ltd., and allow 14 days for delivery. 


TO: BBC Software, 
Psion Ltd., 2 Huntsworth Mews, 
Gloucester Place, London NW16DD. 
Please send me the following Software 
packages at £14.95 per package. 
Vu-Calc (£14.95 inc. p&p and VAT) CJ 
Vu-File (£14.95 inc. p&pand VAT) [_] 


*T enclose a cheque/postal order for £___ 
made payable to Psion Ltd. 

*Please charge my Access/Barclaycard 
Account Number 

Signature 

NAME 

ADDRESS 


*Delete as appropriate 


Mt 


RQ 


THE VOCABULARY of the Ace contains only 
one word, Beep, that can be used to produce 
sounds. The control that the user has over the 
sounds that this word generates is limited to 
specifying its frequency and duration. 

This makes it difficult to produce the kind 
of sounds that arcade-type games in particular 
require. The following Ace words were 
written to allow the user to produce a large 
range of sounds. At the heart of these words 
are three short machine-code routines that 
produce the sound. Associated with them is a 
variable space that holds the parameters of the 
sound for the machine code to pick up. A 
defining word, Sound, transfers data from 
words defined by it to the variable space when 
the defined word is called. Different sounds 
can be produced by the machine-code routine 


Below, figure 2, and right figure 7. 
Noise 
LDC, 1 
LDH, 1 
LDL, 6 
LD D, 0 
LDE,L 
CALL NOTE 
LDA, L 
ADD A, D 
LOL, A 
LDA, C 


ADD A, 13 
LDC, A 

CP H 

JRNZ CYCLE 
JP ily) 


simply by defining Sound 
words with the required 
parameters. This also 
means that once funda- 
mental words have been 
defined, new sounds can 
be added using the 
minimum of additional 
bytes. 

It is mentioned on page 
154 of the Ace manual 
that the diaphragm of the 
speaker is controllable by In and Out 
instructions: In pushes the diaphragm in and 
Out pushes it out. The motion of the 
diaphragm will be controlled by two machine- 
code routines, Pause and Note. 

Pause regulates the time period between 
pushing the diaphragm in and out and hence 
regulates the frequency at this time. 

Pause 

LD B,C 65 C contains the 
delay time 
LOOP DJNZ LOOP 16 254 

RET 201 

This word is defined as follows: 

CREATE PAUSE 65 c, 16 c, 254 c, 201 ¢, 
Note moves the diaphragm and regulates the 
time for which this frequency is heard. 

Note 
NOTE CALL PAUSE 205 PAUSE Delay 


IN A, {0} 219 Diaphragm 
in 
CALL PAUSE 205 PAUSE Delay 


LD A, {START) 


LOC,A 


C = initial delay time = 1 
H = final delay time = 1 
L = initial length = 6 

D = length increment = 0 
Transfer length to E for 
use of Note. 

Add the length increment 
to the length and 

restore in L. 

Add the time delay 
increment 

to the time delay and 
restore in C. 

Compare present time delay 
with final time delay. If 

not equal then cycle, or 
else return to Forth. 


LDH,A 


LOL, A 

LD A, {LINC) 
LD O0,A 
LDE,L 
CALL NOTE 
LDA,L 
ADD A, D 
LDL, A 

LD A, (FINC) 
ADD A, C 
LDC,A 
CPH 

JRNZ CYCLE 
JP {lY) 


L 
ce. 


Soe WP curs, (0) 211 


LD A, {STOP} 


LD A, (LENGTH) 


Hn 0 


and the Acettes run 
through some of their 
latest numbers. 


y 


Diaphragm 
out 

E contains 
length of 
note 

NOTE is 
continued if 
—E#0 


DEC E 29 


JRNZ NOTE 32 243 


RET 201 

Defined by: 

CREATE NOTE 205 c, PAUSE, 219 c, 205 c, 
PAUSE, 211.c¢, 29 c, 32 C, 243 c, 201 c, 

Because Create puts the first data address on 
the stack, the. definition of Note using Pause 
will work. Note that, as the address of Pause is 
of two bytes, a comma is used instead of c 
followed by a comma. 

These words are used by another machine- 
code word, Noise, which collects the variables 
from the variable area and then calls Note, 
varying the length and frequency of the sound 
as required. 

The word Note requires five parameters so 
we first create a word with five bytes of 
memory available. 

CREATE VAR 0, 0, Oc, 

The five parameters stored in Var are: 
Name Location Use 
LENGTH VAR Specifies length used by 
Note at start of sound 
Specifies delay time used 
by Pause at start of sound 


START VAR+1 


STOP VAR+2 Specifies delay time at 
which the sound stops 

FINC VAR+3 Amount by which the 
delay time is changed each 
cycle 

LINC VAR+4 Amount by which the 


length is changed each 
cycle 
The increment parameters are added to the 
length and frequency parameters each cycle so 
{continued on next page) 


58 VAR + 1 
79 c 
58 VAR +2 


initial delay time. 


H = final delay time. 


L = initial Note length. 


D = length increment. 
Transfer length to E for 
use of Note. 

Add the length increment 
to the length and 

restore in L. 

Add the time delay increment 
to the time delay and 
restore in C. 

Compare present time delay 
with Stop time delay. If 
not equal then Cycle else 
return to Forth, 
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{continued from previous page! 
that the frequency and length of the frequency 
changes during the sound. The sound stops 
when the delay time equals Stop. This means 
that when defining a sound the user must be 
sure that this will eventually occur. Stop will 
eventually be reached for all values of Finc 
other than powers of two. For powers of two 
the delay time must equal Stop within one 
cycle of its 0 to 255 range or the sound will 
continuously cycle through the same values of 
frequency. If this occurs, then remove the 
power supply and reload the program. Let us 
now look at the word Noise — see figure 1. 

This word is defined by: 
CREATE NOISE 58 c, VAR 1+, 79 c, 58¢, 
VAR 2+, 103 c, 58c, VAR, 111, 58c, 
VAR 4+, 87, 93, 205c, NOTE, 125c, 130 c, 
111¢, 58c, VAR 3+, 129c, 79. c, 188 c, 32 ¢, 
241 c, 253 c, 233 c, 
The defining word Sound that uses Noise is 
defined as follows: 
DEFINER SOUND 
DOES> 

50 

dO 

DUP | + C@ VAR 
1+ Cl 
LOOP 
DROP NOISE CALL 


When a word is defined using Sound the 
parameters of the sound are stored using c 
followed by a comma. For example, if we want 
to define a sound A that has the parameters 
Length 1, Start 1, Stop 255, Fine 1, Line 0 
then this would be done: 

SOUND A 1c, 1c, 255c, 1c, 0c, 


When this word A is called, Sound transfers 
these numbers to Var and then calls Noise so 
that the sound is produced. Note that Noise 
Call is used instead of defining a word like 
Code because Noise is the only one of the 
machine-code routines that we wish to call 
directly. The other two routines cannot be 
called directly by the user because they end 
with Ret instead of JP (IY). 

We shall now look at some of the sounds 
that can be generated using these words. The 
word A that we just defined gives a short 
sound whose frequency starts high and then 
decreases with the length remaining constant 
at 1, This sound can be lengthened by 
increasing the length parameter or by 
introducing a length increment. It can only be 
shortened by decreasing the difference 
between Start and Stop. The word A can be 
used as it is for various purposes, or can be 
combined with another sound to give a siren 
effect. This new sound will be similar to A, 
but the frequency rises instead of falls. 

SOUND B 1 ¢, 255, 1c, 255c, 0c, 
Finc equal to 255 is the same as Finc equal to 
-1. Therefore the frequency will rise. B can 
also be used alone, but with A can give a siren: 
‘SIREN 
BEGIN 

B A INKEY 
UNTIL 


This gives a continous siren until a key is 
pressed, but obviously the structure can be 
changed to give a siren of a specific duration. 
A different siren effect can be produced by 
defining a new Sound word. 


MEMBERSHIP INCLUDES: 20% OFF FIRST TAPE 


15% OFF NEXT THREE TAPES. 10% OFF ALL FUTURE TAPES AS MEMBER 


* Special offers during membership * Forthcoming free offers | 
* Occasional very special hardware offers * Regular Newsletter and Lists 


SOUND C 6c, 1c, 1c, 5c, 0c, 
If this is speeded up, then it gives the effect of | 
a machine gun. It can be speeded up by first 
changing the length as in: 

SOUND D1c,1c,1c¢,5c¢,0c, ' 
or by increasing Fine so that more cycles of 7 
the 0-255 range are made before the time delay “ 
equals Stop as in: 

SOUND E 6c, 1c, 1c, 13, 0c, 


The programs can be used to produce other * 


types of sound also. For example, the 
following word and words of its type can be 
used to make the noise that is used when 
something is completed successfully. 

SOUND F 35 c, 44 ¢, 248 c, 15, 0c, 
Another interesting sound can be produced 
using: 

SOUND G 10 c, 240 c, 124 c, 45 c, 0c, 

So far all the sounds that we have looked at 
so far have a Linc equal to zero. This is 
because a non-zero value of Linc can, if not 
thought about, give sounds that are much too 
long. For example, 

SOUND H 6c, 1c, 1c, 13.c, 13 c, 
which is Sound E with Linc equal to Fine. 

Fine can be used to give reasonable length 
sounds such as 

SOUND K 10 c, 250 c, 242 ¢ 18 c, 16, 
but the parameters must be thought of more 
carefully than when Finc equals zero. 

If you find a sound to use and wish to use 
only that sound in one particular vocabulary 
then memory space can be saved by 
embedding the parameters into the routine 
Noise. For example if you want to use only 
Sound E then define Pause and Note as before 
but change Noise as shown in figure 2. 


* Only the best software by the most respected houses stocked 
ZX81 - SPECTRUM - DRAGON 32 - ORIC 1 - JUPITER ACE - B.B.C. 
TWO SCHEMES 


% MAIL ORDER MEMBERSHIP: £8.00 * SHOP MEMBERSHIP: £5.00 * OPTIONAL LIFE MEMBERSHIP £5.00 EXTRA 
* SPECIAL SCHEMES FOR 15-YEARS-OLD AND UNDER * 0.A.P.s * UNEMPLOYED 
TELEPHONE ACCESS/BARCLAYCARD/VISA ACCEPTED OR S.A.E. FOR FULL DETAILS. 


FREE DRAW FOR JUPITER ACE COMPUTER ON APRIL 30th FOR ALL MEMBERS! 


You know us! We are genuine! Full refund of fee if not satisfied 
when membership details arrive or anytime in first six months if 
genuine complaint is not resolved within 30 days. 


5 ST. PETERS LANE, LEICESTER. TEL: 0533 29023 
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“THE FRIENDLY TO USER’’ STORE 


Pop-in to the shop and have a 
the club if you mn chat about 


sh — no obligation. 


a 


i 


Written by Kevin Flynn 


is an entirely original 


ANY 2x SPESTRUM . 


Arcade Style game, written in MACHINE CODE 


to give fast action-packed performance. 


The gateway to your galaxy is guarded by 
five space stations forming the Sentinel 
system. Your galaxy is under continuous threat 
of attack, but the enemy can only attack 
during the short periods of relative calm in the 
asteroid storms. During such periods, the 
enemy must destroy Sentinel before the main 
battle fleet can enter your system. Your task is 
to hold them off as long as possible, using your 
skill as a Deep Space Fighter Pilot. 


With every copy of 


a voucher 
any other Abacus Programs game 
Cassette (postal sales only). Catalogue 
of games sent with all orders 


worth 


or send SAE for catalogue to: 
Abacus Programs, 
716 Llangyfelach Road, 

“Wy Swansea SA5 9EL. 


MONEY BACK PROMISE 
If Sentinel or any other of our programs do not live up 
to your expectations then we guarantee to refund 

your money in full. (postal sales only). 


Available at selected branches of 


WANTED 


Original machine code programs. 
We guarantee to better all 
other offers. Write NOW for 
further details. 


j 
_ Dealers and 
Stockists 


|| Bartletts Hifi & Video, 
175/177 Holloway 
Road, 
London, N7, 
(01) 607 2296 


|, Beaver Radio Ltd., 

20/22 Whitechapel, 

Liverpool LI 6EH, 
(051) 709 9898 


Brensal Computers 
Ltd. 
24 Park Road, 
Bristol, 
(0272) 294188 


Cleartone Hifi, 
156/158 Blackburn 
Road, 
Bolton, Lancs, 
(0204) 31423 


Computer Cabin, 
21 The Parade, 
Silverdale, 
Newcastle under 
Lyme 


ENL Audio Visual, 
116/118 Alfreton 
Road, 
Nottingham, 
(0602) 704631 


Erricks of Bradford, 
Fotosonic House, 
Rawson Square, 
Bradford BD! 3)R 
(0274) 309266 


Fox Electronics, 
141 Abbey Road, 
Basingstoke, Hants, 
(0256) 20671 


Goodrights Ltd., 
| Friargate, 
Preston, 
Lancs, PRI 2AU, 
(0772) 57528 


JCV Hifi & Video, 
Wharfe Street, 
Warwick, 
(0926) 493796 


Radford Hifi, 
43 King Edward 
| Court, 
j Windsor, 
Berks, 
j (0753) 56931 
Radford Hifi, 
| 52/54 Gloucester 
i Road, 
Bristol, 
(0272) 428247 


Rush Hifi Centre, 
5/6 Cornhill, 
Chelmsford, 

Essex, 
(0245) 57593 


SPI Soundvision, 
359 Greenlanes, 
Palmers Green, 
, London N13, 
(01) 882 5888 


|| Telford Electronics & 
i Computing, 
|: 26A Bradford Street, 
4 Shifnal, 
i Shrops, 
(0952) 460008 
Vision Store, 
3 Eden Walk, 
Kingston on Thames, 
(07) 546 8974 


- 


For business of 


The New FDS — 
for the | 
Spectrum | 
& ZX8 | 


The elegant desk 
top system, designed 
for the professional 4 
user. In its slimline case, the : 
superior keyboard contains all the 
graphic characters for either the 
SPECTRUM or ZX81, 
with additional function keys and a SPACE BAR. 
The FULLER FDS is easy to install, based on 
the FD42 system, it needs no soldering or technical 
knowledge. 
NOTE: Due to the incredible demand for this new system new orders cannot be taken until JUNE. 


PRICE (inc. vat.) £ 39. 9 5 & £2.50 p&p. { 


The amazing FULLER PRINTERFACE 
is designed to operate with any serial 
printer or teletype. For graphic 
displays the SEIKOSHA 250 is 
recommended. as all the software 
is held in ROM to carry out 

the graphic routines. The 
PRINTERFACE can also be made 
to print out graphics on the Tandy ~*~ 
DMP 100. 

Simple commands to print are used, 
to either print at Sinclair printer size displays 
or normal 80 column. 

Full details supplied. 


PRICE (inc. V.A.T.) £ 34. 9 5 & 80p p&p 


= eee 
I Please supply the following items: (state items and quantity) 

Pllesase Serid me ivcscasscssescncccscssasstsccppantitavasaecttemnctcncipa tia ratutsantenieiins 
' Please SEND ME .......ssssesssescerssnessteserssnesaes 


Fuller Quality _ 

Fuller Micro Systems reach 
for the highest quality in 
Research and Development, 


to make our products the 
BEST. 


I Please SENd ME .......sssesesecerseeeees 
a please add £ 
‘ 


| enclose a cheque/PO payable to FULLER MICRO SYSTEMS Total £ 


or debit my Access/Barclaycard~CardNo.[ |] | | | |] | |] |] [J J] I 


SUS PPAE CII S ius sypestavns stnccacaskcscuscnapnastecdhvecstabat nnn vacayispeantiannd . 
i ne = FORFURTHER INFORMATION | - Fuller Service 
IME sssessees SEND ENCLOSED ‘ 
| ayaa SAUL =. In an effort to provide the 


best service we have built a 
aakoAD 1. woner| new MAIL ORDER dept. at 
71, Dale Street, Liverpool 2. 
Due to come into service in 
JUNE. 


J Fuller Guarantee 


71, DALE STREET, LIVERPOOL 2 J All our products are 
ee ee ee eee guaranteed for ONE YEAR. 


MAIL TO 


DEALERS REQUIRED FOR UK & ABROAD | 
ENQUIRES WELCOME rt 


MICRO 


EMS 


The Fuller Box — The Sound System for 


the Spectrum 


The FULLER BOX added to the ZX Spectrum, improves the sound 
quality enormously. The built-in audio amplifier working well with all 
SPECTRUM programs. 

The FULLER BOX allows you to program your own music, explosions, 
zaps, chimes, whistles and an infinite range of other sounds. Based 
around the popular GI -AY-3-8912 sound chip. It gives you complete 
control over 3 channels of tone and/or white noise, plus an overall 
envelope control. 

Also provided with a joystick port, the unit gives instant command 
over all your own games programs. The port is compatible with 

all the commercially available joysticks eg. Atari/Commodore. 

The FULLER BOX is complete with full documentation and a demo 
tape which includes the type of sounds you can achieve. It also allows 
you to program your own sounds. Fitting neatly onto the back of the 
SPECTRUM, the FULLER BOX< still allows access for other peripherals, 
including the new SPECTRUM Micro Drives, via its duplicate user port. 


PRICE (inc. V.A.T.) £29.95plus 80p p&p 


The Master Unit — The Ultimate Games 
Unit. 


The MASTER UNIT provides all the requirements for the serious games 
enthusiast. Containing not only the sound synthesiser and audio 
amplifier. It also contains the FULLER ORATOR and a joystick port. All 
contained in the standard case. 

The speech unit and sound synthesiser combine to provide exciting 
voice and sound for your games. 

The MASTER UNIT provides endless scope in applications and it allows 
access to the SPECTRUM for other peripherals via its duplicate user 
port. 


PRICE (inc. V.A.T. £54.95 plus 80p p&p. 


Upgrades for the Fuller Box and Orator 


The systems can be expanded to MASTER UNIT specifications including 
the full range of controls. The upgrades can be fitted by us, at FULLER 
MICRO's. 

PRICES (inc. V.A.T.) 


ORATOR to MASTER UNIT £14.95 
FULLER BOX to MASTER UNIT £24.95 


The FD42 Keyboard for the ZX8I & the 


Spectrum 


The FD42 have long been a best seller. In a sturdy, attractive case, the 
FD42 turns your Sinclair computer into a useful, professional unit. 

The case of tough ABS plastic contains the 42 key, keyboard. Providing 
either ZX81 or SPECTRUM graphic characters. The full travel 
keyswitches have gold plated contacts and are guaranteed for 10 
operations. 

The installation is simplicity itself. Unscrew the ZX PCB from its case, 
screw it to the FD42 base and plug in the new keyboard. No soldering 
or technical knowledge required. 


PRICE (inc. V.A.T.) £29.95 & £2.50 p&p. 


16K Ram 
Packs for 
the ZX81 


\\Y Fits onto the back 
of the FULLER case. 

The 16K Ram Packs 

increases your ZX81's 

capability. 

For the 16K 

Ram Pack.... 


PRICE (inc. V.A.T.) 


£24.95 
& 80p p&p. 


SYSTEMS 


The Fuller 
Orator — 


Speech for the Spectrum 


A smash hit at a number of recent Micro Fairs, the FULLER ORATOR 
uses an allophone system. Based on the GI -SP0256 AL voice synthesiser 
chip. Directly accessable in BASIC, it is able to say anything you 
command using the keyboard or a games program. 

It comes in the standard case complete with its own audio amplifier, it 
allows access to the SPECTRUM for other peripherals via its duplicate 
user port. Full documentation and demo tape included. 


PRICE (inc. V.A.T.) £39.95 pius 80p p&p. 


Fuller Sound Amplifier 


The basic sound amplifier expands your SPECTRUM’s sound. Giving 
greater enjoyment to your arcade games. (NON EXPANDABLE). 


PRICE (inc. V.A.T.) £6.95 pius 80p p&p. 


16K to 48K Memory 
Expansion Pack for 


the Spectrum 


For the 16K SPECTRUM owner — upgrade your machine to 48K of 
RAM with the FULLER upgrade kit. Complete with full assembly 
instructions. (Model 2 or 3 only). 


PRICE (inc. V.A.T.) 


£23.50 
plus 80p p&p. 


Ram 
Adaptor Boards 
for the ZX81 


Allows you to fit your Ram Pack inside the FD42 system, Accepts most 
commercial Ram Packs. 


PRICE (inc. V.A.T.) £9.7 5 & 80p p&p. 
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DUNCAN RANNa TAO 1963 
38 FAPER 7: abe CLS ; BORDE 


R @:; LOMO "SCRE Eng, 
KER TE ieee HEN GO TG 4@ 
“OIFFICULTY (1 Lane =)" 


oo INK @: SUER O° PAPER. \?: FOR 
Fel 7O 45: PRINT AT FO; " 


ag DO 
Py4> 9S © OY BHor geal. He 


"> NEX 
LET _M=1909 
: “LET pe- 
c : LET Ex-13 
@: LET LET » LET H=sF: LE 
pr LET UsF: LET M=?g: LET N= 
120 PLOT 0,125: FOR G=@ TO 39: 


READ R: ORAW 6,.R: NEXT @: DORA 7 


.5; DATA 2,3,4,3.1.-1,- -4,- 
a7 43 Ne Tee Sa 2irte! 
mite tak if - 
260 BEEP’.$,0: BEEP .5.7: BEEP 
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2B@ BEEP .2,5: BEEP .2.4: BEEF 
-22,5; BEEP .7,1. 
2800 PRINT AT _17>26; OVER_@; PAP 
ER 1; INK 7; BRIGHT 1;"<O""; INK 
3;"O:"; OVER 
2010 LET L=o 
2OsSa@ FOR Kaeo TO 4 
2@S5 LET O=k 
2066 Go a BSboe 
2265 LET =@: GO SUE 2529 
Seve GO SUB a400-: LET A=mel: LET 
Reet LET eel: LET Be Dei: Le 
=Ct 
eea7e IF IN 63466<>255 OR IN 61495 
@(>285 THEN SO SuB S500 
2975 GO SUB. 9250 - 
2062 RANDOMIZE G#eUSR Se4e5 RAND 
OMNIZE *#USR ad 
2290 GO SUB 3200 
2ige NEXT K 
B11@ JF IN 927662255 THEN GO SU 
B 3912: GO TO 
2258 GO To Lose. 


eee oon ae betes IF RMDC. 7 THEN 
2701 INK 4: LET G=INT (RND #6) —3 - 


IF Moa?? THEN GO- 


2702 IF Mc=69 THEN GO To 2710 

2703 GO SUB 2759 

a71@ LET O=INT (RND SS) +8. LET R= 

INT (RND#¥19)4+19- PRINT aa 

APER 6; INK 22 BRIGHT 22 Be ert a 
INK he _PRPER 7; BRIG ; 


2758 RANDOMIZE @x#vUSR S2EEO0: RAND 
OMIZE @#USR SeS66: LET N=-5: RET 
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URN 
2795 RANDOMIZE G*USR S2560: LET 
£22+10;, PRINT AT £03263 PAPER 65; 


SO@ INK 2: PLOT Tis" N: pRAW -21 
RANDOMIZE OxUSR F258: INK 


LOT 1 DRAU -119 

E OAY?39 THEN RETORM 

ET o=1 

ET P=@ 

F A>=6 THEN IF @¢=14 THEN 
-3: IF F)>=1 THEN LET PsA: 
2790 

F=@ THEN LET PsA: GO TO 


B>=6 THEN IF 6<=14 THEN 
-@: JF G>=1 THEN LET PB; 


2730 
Ge@ THEN LET P=B: GO TO 


23. 

28390 IF C>=6 THEN IF C¢=14 THEN 
LET H=H-@: EF Hi=2 THEN LET Pee: 
GO SUB 2790 

25531 IF H=@ THEN LET P2C: GO TO 


gseyu- 
rr 


Cue HCH 


Don Woy 


PRA Ceewaeoon 
Qo 


AMAGOOMAGCaAD ~ 
DOAN PMOAWDES 8 
4 


wy 

o 

bat) 

Lt) 
um 

H 

a 


LET I=1-@: I T>+=21 THEN LET P= 
GO SUB 2798 

269g IF I=@ THEN LET P=D: GO TO 
4 

234@ IF €>=6 THEN IF E<¢=14 THEN 

LET JeJ-@: IF J:51 THEN LET PFE: 
G0 SUB 2790 

2643 IF J=0 THEN LET P=E: GO TO 

2adS IF @=0 THEN GO To 2700 

2246 OVER @: PRINT AT 28,26; PAP 

ER 2:° *.° QUER 2: RETURN 

3O47 BEEP .01.0; OVER @ 

-5: INK 2 PAPER cae iB Br 

ao sa ern R.A 


RIGHT 1; PAP a: Bs 

"T PRPER §, “ig” a iB pi 
Ba ae 
2850 BEEP’. vere PRINT AT 22,24 

INK @;" AT 2S Bio aft! Pab 
ER 6; BRIGHT 1: mo") AT 240P)" Se 


Duncan Kinnaird’s 
Spectrum game celebrates 
The Return of the Jedi — 
the latest Star Wars film 
— with the return of the 
mechanical camels which 
terrorised the Planet Hoth. 


BASED ON the battle in The Empire Strikes 
Back in which Imperial Walkers — large 
armoured vehicles with legs — engage rebel 
forces, this program was written on a 48K 
Spectrum with user graphics for 48K. But it 
will run on any Spectrum. 

You are the pilot of the last remaining rebel 
snowspeeder and have to distroy five of the 
Imperial AT-AT walkers before your time 
runs out. Flying your snowspeeder is the same 
as flying most conventional atmosphere craft. 
In the centre of the control panel is the rate of 
descent/ascent instrument which reads 
between a rate of descent of eight metres per 
second and a rate of ascent of eight metres per 
second. 

The snowspeeder can be turned round but 
this, from a flying point of view, can take a 
struggle. Your flying is made more difficult 
because of the Imperial fire power, which 
consists of flak and heavy laser cannons. When 
hit, your rate of ascent suddenly decreases and 
you have to prevent yourself from plummeting 
into the ground. 

Destroying the Walkers demands excellent 
flying skills. You have to fly at a height of 28 
metres, just above enemy fire, and shoot into 
the head. 

At the beginning of the game you will be 
asked the difficulty of the game. This refers to 
the number of direct hits the walkers must 
suffer before falling. You will then be asked 
for the time in which you have to destroy the 
walkers, About 400 is recommended for the 
first game. The order of programming is as 
follows: 

1. Use machine-code loader to enter code to 
program the lateral scrolling. 


2. Use loader and code to enter the user 
graphics. 

3. Write in the main program. 

4. Save all so far by entering = GOTO 9990 

5. Enter the screen construction program and 
run. Save the screen straight after the 
program so far by entering: Save 
“screen’’SCREENS 

6. to start game enter: GOTO 40. Ss 
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42 PRINT OVER @: PRFER ae INK 
BRIGHT 1;AT 17.26; 7°60" INK 7 


are LET Osa FOR K=S5 TO 3i STE 
3Q@62 GO_SUB 9360 

S@65 LET @=0: GO SUB_ 2629 

3@72@ GO SUB 94900: LET O=0-1: LET 
A=A-1: LET B6=6-1: LET C=C-2: LE 

7 D=D-2: LET E=E-1i 

SO?7a_IF_IN 61436.¢;>255 GR_IN ag 4 
642.255 THEN INK 2: PLOT 136, a 

RAW 149,08. RANDOHIZE OFUSR S2528 
: INK ©: PLOT 236,.M: DRAW 119, 
3@75 GO SUB 33690 

S@e@ RANDOMIZE @#USR 32480: RAND 
ONIZE O*VUSR S2456 

3@90 GO SUB 9200 

3100 NEXT K 

311@ IF IN 68276 °¢>255 THEN GO SU 
5 2908: GO TO 2000 

31450 GO TO 3056 

wees FLASH 1: OVER @: INK 2: PRI 


AT 25.25; PAPER 6 BRIGHT a; ™ 
aa =6 TO 5S: PLOT 128.50: 
Say INT (AMDSE0) -SOTINT IRND SZ 
+6, NEXT F: FOR F=08 TO 4: RANDG 
WIZE @sUSR 52560. NEXT FE. PRINT 
PAPER 2) INK 7sAT 1736; "@";AT 2, 


ea 
8@S@ OVER @: FLASH 1: 


PRINT AT 2 
2: PAPER 2: INK 6: °>TIME GUT- G 
ENERATORS DESTROYED < 
9100 BEEP .5,.0: BEEP .5.7: BEEP 
.2,5.2: BEEP’ .2,3.2: BEEP ,.2,1.5 
:“SEEP’ .5,10.1: BEEP .75.5 
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RINT AT 6,1; PAPER 4," Press an 
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9190 IF INKEY$<>"™ THEN GO TO 93 
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PER 12; INK 7; BRIGHT i; 

OVER 1 


If F=@ THEN GO TO 3950 

@ IF IN 65022¢>255 OR IN 4916 
@<2255 THEN LET N=N-1 

9230 IF_IN 64516¢>255 OR IN S734 
24>25S THEN LET Ne=N+1 

92313 IF N<¢=-S THEN LET N=-8 

S232 IF_N>=9 THEN LET N=8 

S235 LET M=M+N+ IRND>.2) ~(RND>.2) 
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9322 RETURN 
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W 2,-3: DRAU 10,3: DRAW -4,2: DR 
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Linsac’s ZX Companion series has received excellent press 


reviews: 
ONLY 
“Far and away the best’’ — Your Computer 
= 


Thoughtfully written, detailed and illustrated with 
meaningful programs ... outstandingly useful” — £ZUG 


‘The Spectrum Games Companion’ is the latest addition 
to the series and is aimed at the games player and 
programmer alike. Twenty-one games designed specifically 
for the ZX Spectrum are included, with clear instructions on 
entry and play. Each program is explained fully with 
complete details on how it is designed and written. 
Introductory chapters show how to set up and use the 
Spectrum and how to create your own games, Later 
sections cover number games, word games, board games, 
simulation games, dice games, card games and grid games. 
If you want to enjoy your ZX Spectrum and learn its secrets 
at the same time then this is the book for you! 


Bob Maunder is co-author of ‘The ZX80 Companion’ and author of 

‘The ZX81 Companion’. He is a Senior Lecturer in Computer 
Science at Teesside Polytechnic, holds an MSc degree in Computer 
Science, and is a Member of the British Computer Society. 


The Spectrum Games Companion is available from good 
book shops, or send £5.95 to: 

LINSAC, ( vc):\68 Barker Road, Middlesbrough, 
Cleveland TS5 5ES 


Postage is free within the U.K. — add £1 for Europe or £2.50 
outside Europe. 


ISBN 0 907211 02 X 


THE PROFESSIONAL APPROACH TO 


SPECTRUM 


SOFTWARE 


OFA 
LIFETIME 
FOR 

ZX81 
OWNERS! 


These are the real thing. Official Timex/Sinclair memory extensions 
made in the USA and specially screened to stop radio interference. 


We are a well established software 
company expanding into the field of 
Personal Computing. 


ENHANCE YOUR BASIC 
Now available BASIC toolkit includes: 
¢ Add logical arithmetic functions 
(AND, NOT, OR, XOR) 
* List all BASIC variables and arrays 
® Speed up your games with our fast 
screen output. 
¢ Renumber your program 
(including GOTO and GOSUB) 
* All routines in machine code 
® Easily called from BASIC 
® Fully documented 
* Runs on 16K and 48K SPECTRUM 


£6.95 inc VAT (+ 50p Postage & Packaging) 
To order or to obtain details of our other products contact: 
70 ASHCHUBCH DR. 


Maliva Ltd. tn 


Wa6 2RA 
REAL TIME SOFTWARE SPECIALISTS 


Don't miss out - order today! 


COMPUTERS? 


7-9 Thane Works, Thane Villas, London N7 7PH Tel: 01-609 7919 


ll le ee ee ha 
Quick! Rush me my ME16 USA by return post 
Add 40p post and packaging to your order. 
Herewithcheque/PO for£ _ _ _ | 
made payable to Computer Add-Ons or if you would like to pay by Access or 
I Barclaycard enter your a/c number and signature. 


Signature 


i 

ase coo coe cooo eer! 
BD naire — ——— — = | 
l 


I Address _ 


D entineinc ss na veal 


cow Add-Ons 7-9 Thane Works, Thane Villas, Loridon N7 
meee ee ee ee 
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Chris Lam shows 
spectacularly how you 
can mix several 
different graphic modes 
on screen 
simultaneously to 
produce effects you 
never imagined 
possible. 


5 REM ATARI DISPLAY LIST. 
6 REM Program: 1 

10 GRAPHICS 8+16 

15 SETCOLOR 4,9,4 

20 DLIST=PEEK (560) +2568PEEK (561) 

30 POKE DLIST+3, 64+7 

40 POKE DLIST+6,7 

50 POKE DLIST+7,6 

60 POKE DLIST+8,6 

70 FOR N=9 TO 12:POKE DLIST+N,2:NEXT N 
80 POKE DLIST+127,65 

90 POKE DLIST+128, PEEK (560) 

100 POKE DLIST+129, PEEK (S61) 

1000 POKE 752,1 

1001 POSITION 0,0:POKE 87,2:? #6;"1ST GR 
APHICSTWO LINE"; 

1010 ? #6;"2ND GRAPHICSTWO LINE"; 

1020 POKE 87,1:? #6;"1st graphicsone lin 
e"; 

1030 ? #6;"2nd graphicsone line"; 

1040 POKE 87,0 

1050 FOR N=2 TO.S:POSITION 10,N:? #4; "GR 
APHICS ZERO LINE";N-1:NEXT N 

1060 POKE 87,8:COLOR 1 

1070 PLOT 110,40:DRAWTO 200,40 

1080 DRAWTO 200,100: DRAWTO 110, 100: DRAWT 
0 110,40 

1090 GOTO 1090 


0 REM ATARI DISPLAY LIST. 
1 REM Program:2 

10 GRAPHICS 1+16 

20 DLIST=PEEK (560) +2568PEEK (561) +4 

30 POKE DLIST-1,64+5 

40 FOR N=2 TO 12:POKE DLIST+N,S:NEXT N 
45 POKE DLIST+13,65 

46 POKE DLIST+14, PEEK (S60) 

47 POKE DLIST+15, PEEK (561) 

S50 FOR N=1536 TO 1543:POKE N,228:NEXT N: 
REM SINGLE CHARACTER 

60 SETCOLOR 2,0,15:SETCOLOR 1,0,12:SETCO 
LOR 0,0,8:SETCOLOR 4,0,0 

70 POKE 756,46 

80 FOR N=1 TO 480:7 #6;"";:NEXT N 

90 GOTO 90 


ATARI 


SCREEN 
MIXTURE 


IT Is possible to design your own Atari display 
list by combining several different graphics 
modes — a great boost to the machine’s 
versatility. 

This display list tells Antic, how to display 
screen RAM. There are three major instruc- 
tions and 13 different graphics modes which 
we will refer to as Antic modes. Let us take a 
look at a Graphics 0 display list. 

112, 112, 112, 66, SCRLO, SCRHI, 2, 2, 2, 2, 2, 
Y tay Tie Ue By lay Be daly Bie Bip hy Si te By BY Pi Be Es 
DLISTLO, DLISTHI. 

The first three numbers are blank lines 
instructions. The number 66 is obtained by 
adding 64, the LMS instructions, to 2 the 


Antic mode number for GR.0. LMS stands for 
load memory scan, see Your Computer May 
1983. ScrLo and ScrHi together point to the 
start of screen RAM. Next there are 23 two’s 
that is, 23 GR.O lines. The number 65 is the 
jump instruction followed by two bytes which 
together point to the start of the display list. 

Now a bit about screen layout. The Atari 
computer displays 192 scan lines; each scan 
line has 160 colour clocks or pixels. Since 
GR.0 has eight scan lines per line, there are 24 
lines — see figure one. Gr.0 also has four 
colour clocks per character which gives us 40 
characters per line. We will call a group of 
scan lines a line. 

The user is not restricted to a display list of 
all twos or sevens. These can be combined in 
any fashion to make up a custom display list. 
Look at figure 1. 

Type in program 1. The screen is divided 
into four parts; the top two lines are in GR.2, 
next two lines are in GR.1 and the next four 
are in GR.O. The rest of the screen is in GR.8. 

No doubt, you are dying to know how it was 
done. Line 10 first of all executes a graphics 
statement that uses up the most memory. In 
this case, it is clearly Graphics 8+ 16. Line 20 
finds the beginning of the display list. Line 30 
Pokes in the LMS instruction plus the Antic 
mode of the top line of display, that is, 7 for 
GR.2. 

Line 40 Pokes in the second GR.2 line after 
the two LMS operands. 

Lines 50 and 60 Poke in the next two GR.1 
lines, and line 70 Pokes in four GR.O lines. 

(continued on page 112) 
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Want a real fight on your hands? 


Then go for CDS, the games packed with excitement, challenge and 
the thrill of the unexpected. 


Fight your way across a five lane highway with the frantic frog .. . 
eat a path through the fiercesome fighting ghosts . .. face the huge ferocious 
caterpillar in the mushroom field . .. protect the panicky painter as he flees 

| from danger . .. outwit and confuse your opponent with a counter attack 
| on the board. 


Yes, with CDS games you get it all. 
And they only cost £5.95 each. Go get ‘em boy, go get "em! 


( 


C.D.S. computer games are available from W.H. Smith, 
Boots, and other leading computer stores, and are 
produced by 


CDS Micro Systems 


Will you survive the challenge? 
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GOBBLE AGHOST 
Moving around and 
gobbling up dots sounds 
easy. But not when 4 ghi 
are constantly trying to 
destroy you. Kill or be ki 
—the 4 power pills are yi 
answer. It's all a questiofior 
who gets who first... 
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_\ EXCITEMENT 
ON THE 16K 
SPECTRUM! 
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OTHELLO PAINTER 


Two players locked in The bonus score is ticking 
combat . . .one plays black, away as you help the 
the other white. Only one panicky painter paint the 
colour will dominate. But 3-D maze. Can you finish 
_ which? Quickthinkingisthe — beforeit hits zero? Will the 
_ keytothisexcitinggameof computer outwit you? And 
_ skilland strategy. Especially look out—the game goes 


when you challenge the faster as you get better! 


(continued from page 109) 

Line 80 is probably the most complicated part. 
The screen can only display 192 scan lines. 
The top two lines take up 32, the next two take 
up 16 and the next four take up 32 totalling 80 
scan lines. Therefore we are left with 192 
minus 80 which equals 112. 

That means we have to put the Jump 
instruction after the 112th 15 — the Antic 
mode for GR.8. This location in the display 
list is the start of the display list plus three — 
blank lines — plus another three — LMS plus 
operands — plus seven — the next seven lines 
— plus 112. This comes out as 

DLIST + 129 
If you try to display more than 192 scan lines 
then the screen will roll. 

Line 90 gives the low, high of start of 
display list. And there we have it. Try 
changing stuff in the program and learn from 
experimenting. 

One more point. Poke 87 with the graphics 
mode you are about to use — not the Antic 
mode, To print something to the screen use: 

PRINT # 6; “<YOUR TEXT>” 
Also position the cursor carefully. You notice 
that we have kept to multiples of two in our 
display list. This is because Antic retrieves 48 
bytes per line. To keep it happy we have to 
keep to this, else lines will shift 20 bytes to the 
right. 


Text display experiments 

You have probably noticed that Basic does 
not support some of the graphics modes. Antic 
mode 3 is a 40 by 19 text display. It uses 10 
scan lines per character square. So if a 
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Figure 2. 
128 64 32 16 


[_ These four bits _| 
determine 
the Antic mode 


Display list 
interrupt 
enable 


LMS enable Horizontal scroll 


enable 


Vertical scroll 
enable 


character has an ASCII value between 96 and 
127 or 224 and 255 — which conveniently sits 
on top of the lower case letters — then the top 
scan lines of the character square are left blank 
and are instead displayed at the two bottom 
scan lines of the character square. Set up the 
display list to show 19 Antic mode 3 lines and 
experiment. You, of course, have to redefine 
the lower case letters to get true descenders. 

Antic mode 4 is very interesting. It allows 
the user to put up to four colours in to one 
character square. The character definitions are 
almost the same as in GR.O but two bits are 
used to determine the colour of one colour 
clock, 

Figure | illustrates how Antic breaks down a 
byte into four sets of bits. Pixel A will display 
the colour set by Setcolor 2. Pixel B will 


display the colour set by Setcolorl. Pixel C 
will display the colour set by Setcolor 0. Pixel 
D will display the background colour. If the 
most significant bit of the character code is set 
then pixel A will display the colour set by 
Setcolor 3. Type in program 2 and see how it 
works. A completely new character set has to 
be defined, although I have just defined one 
character. 


Most significant bit 


Antic mode 5 is the same as 4 but each 
character is twice as high giving a screen 
format of 40 characters per line multiplied by 
12 lines. Now for a closer look at display list 
bytes. 

The most significant bit — MSB — is the 
one on the far left in figure 2. This enables the 
display list interrupt and allows the user to 
exploit probably the most powerful feature on 
Atari computers. The next MSB is the LMS 
enabler. 

Now you know why you keep adding 
64 for the LMS instruction. The next two bits 
are fine scroll enablers. The lower four bits 
together determine Antic mode, for that line. 

One more point to mention is the com- 
bination of graphics modes 0-8 with GR.9, 10 
and 11. This is not as simple as it may seem 
and requires a display list interrupt to cope 
with it, Where are GR.9, 10 or 11 in figure 1? 

So dig up your old games programs and 
brighten them up visually. Use either GR.1 or 
2 for score and put it at the top of the screen. 
Use Antic modes 4 or 5 for colourful graphics 
without the hassle of plotting on to a high- 
resolution screen. 
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FORTNIGHTLY OR MONTHLY HIRE OPTION 
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M.D.M. HOME COMPUTER SERVICES 
DEPT 3, 20 NAPIER STREET, NELSON, LANCS. BB9 OSN. 
Philips 


Vie 20 Atari intellivision 


YOUR COMPUTER, JULY 1983 


Recognises LLIST and LPRINT which allows programs to be listed 

directly from your Spectrum 

Also allows printout direct from BASIC listings without the need for 

special user calls 

Completely self contained with | metre of ribbon cable and connectors 

Works with any Centronics printer including all Epsons, Seikosha 100A, 
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Includes driving software which allows up to |28 characters per line 

Full range of business software available at 
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16K SPECTRUM 


GOBBLE A GHOST 
Moving around and gobbling 
ee sounds easy. But not 
when 4 ghosts are constantly 
trying to destroy you. Kill or 
be killed —the 4 power pills 
are your answer, It’s alla 
question of who gets who 
BEALS: a0 


CATERPILLAR 

The giant caterpillar is 
coming to get you, helped by a 
horde of weird creatures. 
Destroy it segment by 
segment, blast a way through 
the mushrooms, kill off the 
ugly creatures, But don't 
relax ,,. there's danger 
everywhere! 


BOZY BOA 


It’s mes being a bos inan and we'll 
English country garden, If 

ae lucky youl ind juicy keep on 

etles and snails. Quick left 
then right and in between the coming 2 
flowers. In a couple of hours get you! 
you'll be boz-eyed like me! 
ee | 
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6 exciting opportunities to make the 
most of your SPECTRUM 


LEAPFROG 
his way home. Like 4 lanes of 
fast moving traffic, a swirling 
log-filled river, plus diving 
turtles, frog-eating snakes and 
nasty alligators. Do you have 
the skills to see him home 
safely? 


THESE 
GREAT CDS 
GAMES ARE 
YOURS FOR 
ONLY £5.95 

EACH 
INCLUDING 
POSTAGE & 

PACKING 
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PAINTER yaaa 
The bonus score is ticking 
away as you help the panicky 
painter paint the 3D maze. 
Can you finish before it hits 
zero? Will the computer 
outwit you? And look out - 
the game goes faster as you get 
better! 


OTHELLO 


A frog meets many dangers on Two players locked in 


combat . . . one plays black, 
the other white. Only one 
colour will dominate. But 
which? Quick thinking is the 
key to this exciting game of 
skill and strategy. Especially 
when you challenge the 
computer itself 


"Complete and post the coupon now 
PLEASE RUSH COPIES OF THE GAMES|! HAVE TICKED 
Gobble a Ghost [] Caterpillar [] Leapfrog 1 

p Othello C] Painter (] Bozy Boa L] 


Name 
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I To: CDS Micro Systems Mail Order Dept., 
PO Box 93 Doncaster, South Yorks. DN4 5LX 
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DESPITE ITS small screen size and memory, 
the Vic-20 has a number of added goodies, 
which make up for what some may consider to 
be shortcomings. The RS-232 interface, serial 
bus, real keyboard, and a wide range of 
peripherals form a considerable part of these 
compensations, and the screen has some 
features only available on more expensive 
machines such as the BBC. For example, the 
screen size may be changed from a single 
character to a wide expanse covering the whole 
of your TV screen; or it can be narrowed down 
to a small slit for arcade games. Another 
feature is the ease with which several screens 
can be defined at once and flipped, giving 
some spectacular effects. 

The maximum number of screens you can 
have in memory at any one time is, for 
practical purposes, eight. 

The Visual Interface Chip — 6561 — is the 
heart and soul of the Vic-20. It generates 
everything you see and hear from your TV. 
To do this, it has an on-chip DMA — direct 
memory access — controller. If you look at 
figure 1 you will see that the address bus is 
split into two parts, one part addressable only 
by the 6502 processor, the other addressable 
by both the VIC — the chip itself, that is, not 
the Vic-20 — and the microprocessor. When 
the VIC wants to generate the screen it needs 
to access screen memory. Obviously if both 
the VIC and 6502 tried to address the memory 
at the same time this would lead to some 
confusion, So the VIC has to have some way of 
telling the processor where to set off. It does 
this by controlling clock cycles. The 6502’s 
activity is choreographed by the clock, and the 
clock is controlled by the VIC. So when the 
VIC wants access to memory it floats the tri- 
state address bus. The VIC can now address 
the bus safe in the knowledge that the 
processor will not attempt to access memory. 

This DMA facility is why the Vic-20 is so 
fast compared with many other computers 
where the screen generation is taken care of by 
the processor. If the screen is generated by an 
interrupt facility the processor has to drop 
what it is doing refresh the screen and then 
jump back to where it was, recovering all the 
registers. Although the processor is inactive 
during DMA, when the DMA finishes all the 


Figure 1. Vic address bus. 


VIC and address bus 
ua 


Table 1, Screen addresses. 
Using ROM 


36869 characters 36866 
Binary Dec_ Binary 


Colour 
Screen RAM 


Start Address Start Address 


1111 XXXX 240 = 1XXXXXXX 
1111XXXX OXXXXXXX 


1110XXXX 1;XXXXXXX 


1110XXXX OXXXXXXX 


1101XXXX 1XXXXXXX 


1101XXXX OXXXXXXX 


1100XXXX 1XXXXXXX 


1100XXXX OXXXXXXX 


1101-1101 These are not available 


1000XXXX 128  1XXXXXXX 


1OOOXXXX 128 OXXXXXXX 


Table 2. Character Addresses. ROM 
Start or 
36869 Addresses RAM 


XXXX0000 32768 


37888 
Figure 2. Control registers 36869 and 36866. 


VIC Control register 
36069 


XXXX0001 33792 
XXXX0010 

XXXX0011 35840 
XXXX0100 Unavailable 
XXXX0101 Unavailable 
XXXX0110 Unavailable 
XXXX0111 Unavailable 
XXX 1000 0 


These are 
1001-1011 ott bond 


XXXX1100 
XXXX1101 
XXXX111G 
XXXX1111 


registers are exactly the same, and the 
processor can continue as if nothing has 
occurred. 

So now the VIC has control of the bus, how 
does it address the RAM? There are two 
registers on the VIC which control the screen 
start address :36869 and 36866 — see figure 2. 
The top four bits — nibble — of register 36869 
control which block of 1K RAM the screen 
resides in. When the VIC generates the 
address, these four bits correspond to address 
bits 13-10 — see figure 1. Bit 7 is always set 


> 2) RAM 


se 
tor 

| orton 

| RAM 


6502 address bus 
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These bits control the 

pasition ol character 
TA and conrespond 

to address bits 12:10. 


These bits contro} (he 
screen position in RAM 
and correspond to address 
bit 12-10, 


For ihe screen address 
to be meaningtul: this 
bit is alwaye set, 


VIC Control register 
866 


These bite control the 
screen width, 


This bit controts the 

position of the screen 

in the 1K block indicated 

by Register 36869. |1 also 

controls the position of colour RAM 


and switches on the 3/8 line decoder B. A 3/8 
line decoder takes a three-bit binary number 
and converts it to decimal, that is, zero to 
seven or eight lines. Bits 6-4 of register 36869 
also go to the 3/8 line decoder and decode to 
the corresponding line depending on how the 
bits are set. 

This then switches on the corresponding 
RAM which is where the screen will reside. 
Notice that off board RAM can be activated 
by lines 1 to 3; however, you should also 
notice that the VIC address bus does not 


MUL 


extend offboard. To see what happens when 
you try to put the screen offboard try Poke 
36869, 144. 

You have probably realised that screen 
RAM can occupy addresses 0-1024 and 
4096-8191 which is all the onboard RAM. 
The first 1K of memory contains all the 
operating systems variables, interrupt vectors 
and the stack. Obviously it would not pay to 
put the screen here. So that leads to the 
realistic choice of addresses 4096 to 8191. A 
similar process occurs for access to character. 
data. If the highest bit of the lower nibble of 


register 36869 is set, then character data 
resides in RAM; the rest of the nibble 
determines where in RAM. If this bit is not 
set, the character data is in ROM. 

Now, to register 36866 — bit 7 is all that 
concerns us here — this bit determines which 
half of the 1K block the screen occupies. The 
normal size screen occupies 506 bytes of 
memory. If the bit is set, the screen starts at 
the address indicated by register 36869 plus 
512; if the bit is not set, then the screen starts 
at the address indicated by register 36869. 
This bit also sets the position of colour RAM. 


Alan Westwood opens up 
the possibilities of screen 


display on the versatile Vic-20, then 


introduces you to the Visual Interface Chip 
illustrating how to define several screens at once. 


1-38400 0-37888. If you do your sums you will 
find that leaves us with eight screen positions 
between addresses 4096 and 8191. There is 
one more address you should know and that is 
648. This does not affect the screen position, it 
just tells Basic which page it is in. 

This is summarised in tables 1 and 2. Table 
1 contains the screen information and table 2 
the character information. The Xs indicate 
that information is not relevant. Note that 
register 648 indicates page address of screen to 
Basic. 

Now for a few examples. Listing 1 is a 


PLE SCREENS 


machine-code routine which you will find 
useful. It uses the interrupt — IRQ — to flip 
screen pages depending on which function key 
is pressed, As written, it fits into an 
unexpanded machine, and switches between 
screen addresses 7168 to 7678 and 7680 to 
8185. 

Having entered the program and Saved it, 
run the program. Then, all being well, you can 
clear out the loader program with New and 
enter you own program. Provided you do not 
change the top of memory pointers the routine 

(continued on page 119) 
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(continued from page 115) 


should sit here quite happily !f you have more 
memory you may like to add more screen 


+ pages — if you have more than 8K, you will 


have to set the start of Basic first. To help, the 


’ listing shown in figure 3 is a full dissassembly 


and description of the program. The code is 
entirely relocatable so you can put it where 


| you like, but the interrupt vector must be 


changed accordingly. Because the program 


uses the interrupt vector, the screens can be 
flipped at any time, even when running 
another program. 

There are a few problems associated with 


| printing to the screens. For example: at set-up, 


you cannot print on one screen and then print 

on the other, without first printing a 
clr/home 

as Basic can only keep track of one cursor. If 


/ you do not need to keep data on the screens 
; use: 


POKE648,screen page:PRINT’‘cir/home”’ 
this resets the cursor position for Basic. But if 


; you do want to keep data on the screen it is 
| easiest to use Pokes. Otherwise you will have 


to use machine code and add your own bit to 
the operating system, 
Listing 2 is a short program to create a fully 


- expanded screen on an unexpanded Vic. It 
. does this by lowering the screen to address 


7168 and then adjusting the control registers 
accordingly. On most televisions some of the 
screen will not be visible as they are usually 
over-adjusted, this being regarded as a ‘“‘good 


+ fault” 


The final program, listing 3, is a 
demonstration of the animation possibilities. I 
have used some techniques in the program 


) which you may find useful elsewhere so here is 


a description, 

Lines 10-100 set up the character data and a 
machine-code routine. You should notice that 
the character data is in the first 1K of memory, 
the cassette buffer to be precise. This is fine 
‘provided you know the space character 


‘occupies the bottom of the hardware stack. 


This area of memory is used by the interpreter 
to convert floating-point numbers to ASCII 


‘for output to the screen — or other device. 


Listing 1. 


S883 
9b PUREBS: 


168 O61 As- 9.8L. 2-90.89, F, 2065 
170 Det ae 

175 REN CHECK Sur 

180 DATHS4e4 
130 Dear IFHS>"" 
TURN 


> 80.5. 98,006.67 


Listing 2. 


16 REM FULLY EXPANDED SCREEEN ON UNEXPANDED VIC 
28 PORE ‘E 


eZ 


4,8°P0kK E36865. 13 
7 92 


Listing 3. 


L REM DEM 


SCREENS €.:965 


Ss 
FOr FOR ES1, 190 


4s 8360 PRINT" ( JD 


THENFORT=1TOLEN 48 2tremSC (MIDSCHE, 12> 


wn. WESTWOOD 


5G PR ENT lL oe ei) THA He i IE MERC SER 
60 FORJ=O70621 READH#! GOSUES1 6 PONES +Me. De C Sac‘SeDz NEXT © REAGCT t IECS¢ 


Figure 3. the disassembly of listing 1 
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What this means, in practice, is that you 
cannot have a numeric output from the 
program without corrupting the space 
character. 

Line 110 clears the three screens. Lines 
115-150 form the main routine. Cl, C2 and 
C3 are character parameters passed to the 
machine-code routine. 

Lines 160-210 perform the animation. All 
the animation is done in Basic, The machine- 
code routine is simply to change the characters 
on the screen fast enough so that you do not 
have to sit around waiting. 

Lines 220-300 contain character and 
machine-code data; lines 265 is a checksum for 


HECKSUM ERROR" SEND 


7@ FOR 1eOTO7? PUKE 256+ 3.6: NEXT 
S@ PRINT  @@aeiee)§ OF ee pieie)! kel @e@emeieop Ics: |” 


5S PEM FLEP SCREEN LATERPUPT UC .1 985 m. WESTWOOD 

1@ POIKE FUKESS. 27tPOKES1 1/6! PORES, 1764 PRINT" "CM FPekESEOTS. 11410 5-4 9@ FURJ=OTO71 2 READHS t GOSUBT1 6% POKE J83.2. 0s NEX 
2@ FORN=@TOLGG 106 FOKER2: 242 

30 REMOH$: IFM&="*" [HENS 110 POKEG4S. 2 

40 GOSUBI AIL San S4D 115 FOoRS#@TG. tSTEPAS 

SQ PORE TAG S+h. 126 Cl=1662Cl=1G4103=1051G0SL 

88 MENT 130 C1=1G9sCr=tG7?C 32! Ge! Gost 

PO RERDC TELE CS 4 TPHENPEIN ©" HECK SUM ERROR 8S Tar 140 Cle})2¢C2=1167C%=1 112 G0SU 


15@ HEXTS 


17@ GOSUB22@! POKER, 154! POKERZ, 2321 POKETF, 22a: POKETF, 
2, 248! POKETF, 2261 POKETF, 3 
196 GOSUB226! FOKEA1, 22¢POKETF. 228 PCKETF-@ 


SIP RON] (J ee eISCREEN | @W@ALDFESSES 7iae To 7 , 152 S=1692POKEAZ. 246 
108 FUKES: O;PRINT "(WINE SCREEN 20 faKORES 7636 fu sissm”" 153 FORI=16@TGI45STEP-1 
110 Ere 154 GOSUB2262 POKETF.1 
11S REM SE1 UF IHFERRUPT JEL TUR 135 NEXTI 
126 VHIR76- AF. BO. SU, 14, 3.n9- 16-60, 15, 7-58-60 156 
25 REM INFERRLIFT ROUTINE To FLIP + giclee F1i-SCREEM?] F3-SCREEN2 159 GOTO10e0 
128 DATALG, JE. 1B. Adc 6. BS > 86 le@ FORT#1T04 
190 LHTAFG. 14- 40- BF ER 7 AF 
15@ UATAZD. 5-9. 4. Fe, SD. 5, 7 EG. AY, 30, D 18@ GOSUB2261 FOrER, 


266 GOSUBZ2@!POKEA1, 150 

216 NEXTTIRETURN 
FORDE=6TOS: NEXT! RETURN 
225 REM MACHINE CODE FOUTINE 
23@ DATANS, @, 93- O- 1A-HS, by 99> 


48 D=D* 16+A+ (n> 9) # 71 HEMTs RE 


17-99-80, 95. 
263 REM CHECKSUM 
265 baTas4ss 

269 REM CHARACTER DATS 


94,89 


276 OXTA16.DB. 3C. 16,18, 18- 
275 OATAe, 18.19 

288 DATAG, 18, 1e-C- es 

285 DATAG.@.6,8.8, 98, FF. FF, o. 


3O8 OCATAG.O.19, 18,10, 18, iF. 1F 
316 =e: IFHS>"" 


$2@ POKEG-CiIFOKE1 -C2sPOQKEZ,0 
338 RETURN 
1666 FORDE*GTG1GG0- NEXT 


2161G@ FOR]=46 TOBSTEP-ZtPOKERI+1- I tPOkKERI. i- 24128 


1@26 FRINT"[)" 


CTTHENPRINE CC 1@49 POKEAZ,. 240 


BET 
“INTERRUPT ADDRESS 


“INTERRUPT ADDRESS 


“IASE 
KEEP 
SSET SC: 


“CLEAR CUT KYED 
“FIM TSHED 


SSET BIT 
“KEEP CHRCTR 
“SET 


“FIMISHED Sa 


SPRINT“ ()" t PORK E648. 261 PRINT"{)"tFOb.E648. 3G:PR INTL)" 


PORETF. 6: POKEA2» 2221 GOSUBZ202 POKER?, 2464 POKEQ) «22 


+ 98.19,69.6.Ae.9G,E1-60 


+42, 18,1, 3C-DE, 18, 18-24-66 


THENFORT= i TOLEN(HS 08 A=ASCCMIDS( HS, 1 >-4EtOeDelL6+ee (> Se? 


163@ FORI=Z2TO4éSTEP 21 FOr. Eai41. 1p POKEAL. I--201271 NEXT 


UP THTERRUPT VECTOR 


“BYTE 


>BYTE 


“SCN K EDs 
“~FPOINTER 
GET 
“FAKE 1? 
WES 
“FHKE YS? 
WES 

“ASOT O 


TO CH IN EVEL 
CHARACTER 


BFFR 


GOTO FH. 
GOTO FHZ 
ROM INTTERRUPT HANDLER 


OuT BIT P AF Bés6e 


CHERCTR PHT 
REEN PHT 


BFFR 


SEVEN OF 


PTR 
SCREEN PNTR 


60 (LB 
the machine code. Line 310 is a one-line hex- 
to-decimal converter. 

Line 320 uses the machine-code routine to 
change the characters on the screens. The 
parameters are passed via addresses 0-2 and 
782. Address 0 contains the character on the 
first screen, address 1 contains the character 
on the second screen, address 2 contains the 
character on the third screen and 782 passes to 
the y register the start position on the screen; 
thus Poke 782,0 puts the start position in the 
first position on the screen and the routine 
deposits a character at every sixth position 
from that. 

Lines 1000-plus give a nice finish. eo 


IB7281 GOSLIB I) 6 
GO: GUSUB16E 
G+ GUSUBIES 


JES 


7 ib, AS) 2.99. 8, 1F 96 


16 
@. nO. 23. 42. 3B. iF LF 


= NEXTIRE 


Si POKE7S 2, @t SYSNC t POKE 782, 31 SYSME 
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“ITLOOKS NICE BUT WHAT 
THE HELL CAN! DO WITHIT?” 


Every 2X SPECTRUM Print'n'Plotter Jotter has 100 pages of finely 
printed screen grids. 

50 for the high resolution screen. 50 for the normal character 
screen. 

With these at your disposal you can plan practically any graphics print- 
out to program into your computer. 

The high-resolution PLOT grid shows every one of the 45,060 pixels! 
Every one printed. Every one with its co-ordinate numbers. This gives 
you enormous graphics power to DRAW, PLOT, CIRCLE, PLOT OVER and so 
on in any position or screen building up graphic drawings, charts, maps 
... in fact anything without the complications of guesswork, integer 
out of range, or wrongly positioned pixel colours which change PRINTed 
INK characters! 

The normal! character PRINT grids on the other hand will allow you to 
be specific about PRINT AT, TAB, PRINT OVER, SCREENS and INK/ PAPER in 
direct co-ordination with PLOT... you see every page is printed on high 
quality tracing paper . . . ideal to overlay on to illustrations and ‘copy’ 
or co-ordinate. 

And there's another bonus, because each page contains 24 User- 
definable grids — 2400 per pad! 

With 50 pages of PLOT grids, 50 pages Of PRINT grids 2400 user- 
definable grids, a set of colour pens, a printed PIXEL RULER and our 
Special Offer of demo programs, IT’S THE BEST VALUE IN ZX GRAPHICS 
PROGRAMMING. 


“PRINTER PAPER THAT WORKS? 
| DON'T BELIEVE IT!" 


Five rolls of our PRINTER PAPER will only cost you £12.50 including 
postage, packIng and VAT! And you'll gain a great deal more! 

It prints beautifully. It's not too thick. It’s not too shiny. Print Is black 
— not grey. it actually feeds through the machine! 

See for yourself only £12.50 including everything. It's a bargain! 


Post today to Print 'n’ Plotter Products, 19 Borough 
High Street, London SE1 9SE or phone: 01-403 6644 
(General) or 660 7231 (Credit Card Sales). 
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Remittance enclosed. Please bill my Access / Barclaycard / 
Visa/Mastercard No: 


... ZX SPECTRUM JOTTER @ £9.95 each 
. ZX SPECTRUM KEYBOARD OVERLAYS 
@ £2.95 per pack 
... ZX SPECTRUM CONSOLE @ £8.25 each 
... ZX PRINTER PAPER @ £12.50 per five rolls 
... ZX SPECTRUM DEMO CASSETTES @ 95p each 
... 2X81 JOTTER PADS @ £3.50 each 
... 2X81 FILMS @ £2.25 each 
. ZX81 GRAPHICS PROGRAMMING GUIDE 
@ £1.50 each 


All prices include VAT, P&P. Overseas orders please add 25% 
for additional surface mail. 


“NOW WHICH KEY DOI PRESS 
DOWN 


TO SHOOT 
THE THING FROM MARS ?” 


Ever forgotten which key to press when playing a game? 

Do you suffer from a mind-boggling mass of programmed keys? 
Do you write programs that use different keys to perform various 
functions? If so, we have just the thing for your ZX SPECTRUM. 


Apack of Print'n'Piotter Keyboard Overlays. 


Just write the function or functions under each key you program and 
keep the overlay for the next time you play the game. 

Of course there's lots of more uses you will find for our OVERLAYS, user 
defined characters, keyboard scanners, mathematical programs, 
business uses — to name just a few. 


There’s TEN OVERLAYS to a pack — so you can program with impunity! 
And they fit perfectly onto your standard ZX SPECTRUM KEYBOARD. 
Each OVERLAY is printed with the cursor movement key directions and 
there's room for program name etc. 


A SPECTRUM CONSOLE 


THAT EVERYONE CAN AFFORD! 


For the cost of a ‘games’ cassette you can have a truly professional 
console for your SPECTRUM! 


We've cut costs (not cut quality) by designing a self-assembly method 
using relatively inexpensive materials like strong corrugated board. 


The resuit is a console that’s tough, light, highly finished and capable 
of giving years of useful service. 


Facilities include ergonomic keyboard angle, access to rear of 
machine, choice of P.S.U. internal or external, and alternative of Printer 
on-board or cassette storage area. Fully illustrated instructions are 
included. es 

&, 
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“WHERE CANIGETTHEM?” 


You Can see and buy most of our products at: 

W.H. Smith (Computer Stores) 

Boots (selected branches) 

Suffer Micro(Streatham 01-769 2887) 

Microware (Leicester 0533 29023) 

Oennys Bookshops (London EC1 01-253 5421) 

Personal Computer Services (Darwen Lancs 0254 776677) 
Telford Electronics & Computing (Shifnall 0952 460008) 
Georges Bookshop (Bristol 0272 276602) 

Microtech Systems (Gillingham Kent 0634 571321) 
Northampton Home Computer Centre (0604 22539) 
Phillp Copley HI Fi (Ossett W. Yorks 0924 272545) 

ppg Computer Shop (Darlington 0325 487478) 
Lani lire Micros (Morecambe Lancs 0524411435) 
North East Computers (Peterhead 0779 79900) 
Photo-Video (Hereford 0432 267997) 

Computers for All{Romford 0708 752862) 

March Software (Sawbridgeworth Herts 0279 724341) 


mputers (Stevenage 0438 65501) 
Software Machine (London SE3 01-305 0521) 


Educational Suppiies through Griffin & George Ltd. 
Australasian agents: Centrum Systems, Tel: (Perti} 4441031 
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THIS SNAKE game was written on a 16K 
ZX-81 in July last year with 3K to spare, so it 
should fit in the 16K Oric if the Grab 
command is used. 

The object is to move the snake round the 
screen eating bugs, energy bugs and bombs to 
make the snake longer. You start with a single 
segment to your body and 10 bugs in random 
positions on the screen. Every time you eat a 


bug you add one segment to your body. 
Meanwhile an energy bug and a bomb appear 


somewhere on the screen. Before you can eat a Twist again like you 
bomb your jaws need some strength from an | did last summer 


energy bug. with Gavin 


Eating an energy bug gives you one strength 7 
point and two segments grow on your body. Rummel’s 
This allows you to eat a bomb, which takes a Oric 
strength point and adds four segments to your 
body. You score 10 times the amount of Snake. 
segments you gain. 

Movement is controlled by the left and right 
cursor keys which turn the snake left and 
right. A little experimentation will show you 
how to get the hang of steering the snake. 
Remember if you keep your finger on the 
button, it will keep turning. 

You are killed if you hit the wall, your 
own tail or eat a bomb with no strength 
points. If you clear a screen you get a 
new one with 10 more bugs on top of 
the number you had in the last 

creen. 


3 S*0 
& PRINTCHRS (17) 3 CHR (20) 5 CHRE (4) 


10 DIMAL (37,25) 
20 DIMB1 (37,25) 


BO k#172Y=12 
31 AeK: B= 

32 X4=01¥1=0 

33 CLS 

36 J=se10 

37 Fes 

36 RESTORE 

40 INKI 

41 MUSICS,1,12,0 

42 PLAY4,0,1, 10000 

50 PAPERO 

} 40 PLOT1,0,20 

70 FORZ=1T025 

@0 PLOTI,Z,147:PLOT38,2,128 

90 NEXT 

100 PLOT1,26,20 

130 GOSUB1000 

140 FORZ=1103 

150 O=RND (1) #354451 WeRND (1) #23+2 
160 IFSCRN(Q,W) <>S2THENGOTO150 
170 PLOTQ,W,"\" 


180 NEXT 2201 MUSIC2,4,6,0 


PLAY2,O,1,1000 


190 E=0 

200 DI=3 2210 PLOTS,O,STR#(S) 

210 Q=S 2220 ExE-1 

220 PLOT2,0, "SCORE: “:PLOT®,O, 2225 ES=STRS(E)+"  * 
STR#(5) 2230 PLOT10,26,E¢ 


2240 GOTOS9S 

2300 S=S+20 

2301 MUSICS,2,6,0 
2302 PLAY4,0,1,1000 
2310 PLOTG,0,STRS(S) 


225 PLOT22,0,1 

230 PLOT23,0,“HI~SCORE: ": 
PLOTS3,0,STR#(H) 

240 PLOT2, 26, "STRENGTH: "s 
PLOTIO, 26,STRS(E) 


BOO ALIX, VY @K1 2320 E=E+1 

SiO Bix, Ydev1 ‘530 IFDI<OTHENDI<3 2325 Es=STRS(E)+" 2 
320 K=X+K1 40 K1=0:Y1"0 2330 PLOT10,26,E¢ 

330 Y=Yevt 0 X1=X1+(DI=2)—(DI=0) 2340 GOTO395 


10000 EXPLODE 


360 Yi=V1+(DI=3)—(DIew1) 
= 10100 C=B1 (A,B) 


S31 IFX<20RX>S7ORY< 1 ORY >25THENGOTO10000 


332 AS=SCRN (X,Y) S80 GOTOS00 
MO IFAS*32THENGOTO400 1000 FORZ=46808T046839 10110 A=ArAL (A,B) 
350 IFAS=91 THENGOTO10000 1010 READZ1 10120 B=B+C 
360 IFAS=94ANDE=OTHENGOTO10000 1020 POKEZ,Z1 10130 IFSCRN(A,B)<>91THENGOTO10240 
365 O=S 1030 NEXT 10140 PLOTA,B," “ 
370 IFAS=972THENGOTOZ000 1040 DATAL2Z, 26,57 ,63,63,63,30,12 10150 GOTO10100 
380 IFAS=94THENGOTO2200 1050 DATASS,18,12,45,63,12,63,35 10240 PLOTS,11,10 
390 IFAS=?3STHENGDTO2300 1060 DATASO,45,63,12,30,63,63,45 10245 PLOTB,12,10 
395 IFS-F=J*70THENGOTOSO 1070 DATAG,28,28,28,62,62,42,42 10246 PLOT21,11,STRS(S):PLOT21,12,STR#(S) 
400 PLOTX,Y,"C" 1080 RETURN 10250 PLOT16,11,"SCORE:" 
401 =a+10 2000 S=S+10 10260 PLOTI6,12,"SCORE:" : 
420 IFQ<=STHENGOTOSOO 2001 MUSIC1,4,6,0 10261 IFS>HTHENPLOT?,11,"NEW HI-“:PLOT9,12,"NEW HI-" 
430 C=A1(A,B) 2002 PLAY1,0,1,1000 10262 IFSHTHENPLOT26,11,"!!!!!'"sPLOT26,12,"!1t1!!" 
440 B=B+B1 (A,B) 2010 PLOTS,O,STRS(S) 10265 1FS>HTHENH=S 
450 A=AtC 2020 FORG=1TO2 10270 PLOT14,14,"Another go?" 
460 PLOTA,B,” ” 2030 L=RND(1) #3443 10280 GETAS 
500 X$=KEY$ 2040 LL=RND(1)#23+2 10290 IFAS="y"THENGOTOZ8 
505 IFX#="“THENGOTOSOO 2050 IFSCRN(L,LL) <>S2THENGOTO2030 10500 aha eh guaiterebet t ek ol a Od oes Load 
_ | 510 IFASC (X#) =BORASC (X#) &9THENGOTOS 1 1EL SEGOTO300 2060 IFG=1THENPLOTL ,LL,"]”ELSEPLOTL,LL,"*" INKOs PAPER2:5 
| | Sil DI=D1+ (ASC (x#) =B) ~(ASC(X#) =9) NEXT oF 
520_IFDI>STHENDI=0 GOTOS75 10310 GOTO10280 
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IN AN EFFORT to try to overcome the 
restriction in the use of colour in the high- 
resolution modes, I discovered some useful 
locations within the Dragon memory that ; 
when Poked go a long way to unleash the 
power of this micro. 

Program 1 produced strange results in the 
first place. However, it was obvious that a full 
colour set was randomly being displayed on 
the screen, Following the inclusion of a CLS 
statement at the start of the program I noticed 
that the top portion of the screen was cleared. 


Program 1. 


10 CLS 
20 POKE 65475,0 

30 FOR T = 1500 TO 4000 
40 POKE T,RND(255) 

50 NEXT 

60 GOTO 60 


Program 3. 


10 REM#e#eM (CODE SCREEN CLEAReeet+ 
20 CLEAR100, 327001 5<32700 

30 DATAIB2,127,255,142,4,0,167,128,140,28,0,38,249,57 
40 FORT=OTO13: READY: POKES+T , X: NEXT 

50 POKE32767,128 

60 POKE114,25:POKE46S281 ,50 

7O EXECS2700 

BO REMHEM HHH RH EHH RO eH E HEH Ome 

90 SCREENO,1 

100 POKE65477,0:POKE65495,0 

110 DATA126,255, 126,143,255 

120 FORT=1TO51READA(T) :NEXT 


128,126,191,186,128,191 
128, 128,128,196,161,128 
128,120,126,191,191,191 


128,128,128,161,128,181 


128,126,128,126,128,128 
160 REM#eeeWRITE “DRAGON | ##HeeHe 
190 P=1059: GOSUB7 30 

200 P=10911G08UB730 

210 P=1123:GOSUB730 

220 Pe1155:GOSUB730 

230 FPe1187:GOSUB730 

240 FORT#1251TO1 269: POKET, 207:NEKT 
250 FORT#1282T013021 POKET , 1591 NEXT 
260 FORT#1313101335s POKET , 255: NEXT 
270 C=143 

280 FORT=1TO8 

290 GOSUBESO: NEXT 

300 REMSeeeDRAW BOX##ettereee ome 
310 FORT=0TOF: POKE1524+T , 207: POKEZ4B4+7T , 2073 NEXT 


330 REM###*#CHOOSE ACTIONSeseeene 

340 BeB+l 

350 IFB*10 THENPOKE65475,03Z=1 

360 CeRND(4):0NC GOTOS70,430,570,480 
370 REM#e#eKALE [DOGCOPE* ehtateae 

380 TIMER#O 

390 KeRND (10) 1 ¥=RND(29> 

400 C=(RND(6) #1634127 

410 POKE15S23+%+ (32> ,C:SOUNDC,1 

420 IFTIMER>=S00 THEN GOTO 340 ELSE390 
430 REM#*###BOR GRAPH##eHHeHE He 

440 FORT=2464T02478: POKET, 2071 NEXT 

450 FORT=0T07: A=RND (30) : SOUNDASE, 1 

460 FORT2<OTOS: POKE2666+ (T#2) (T2432) ,T+491 NEXTT2 
470 FORT 1=2432+4 (7#2)TO(2432+(T#2)—-(A#32)) STEP-—32 
460 POKET1 1434 (1601) 

490 MEXTT1 

S00 NEXTT 

510 FORT=1408T02432 STEPS2 

520 FORT1=0TO15 

530 POKET+T1 , 126 

S40 NEXTT1,T 

S50 FORD=1T01000;NEXTD 

S60 GOTO340 

570 REM###eSPACE SCEENSeeneeneee 

380 FORT=0TOS12POKE27524T , 1702: NEXT 


610 FORR=1T024 

620 FORT=1T02:5=A(T) : GOSUB7501 NEKT 
630 FORT=3TOS: S=A(T) : GOSUB740: NEXT 
640 FORD=1T0O50s NEXT 


660 NEXT 

670 GOTOS40 

680 REMseesPRINT ROUTINE St##eeee 

690 A$="“EUREKA! “:GOSUB770 

700 FORD=1TO200: NEXTD 

710 AS=""7FORT#1TO7s As=AS*CHRS (128) 2 NEXT: GOSUB770 
720 GOTOs40 

730 FORT#=1T0241 READA: POKEP , Ar P=P+1: NEXT 

740 RETURN 

750 POKES4S53+R+T ,S2 RETURN 

760 POKES483+R+T, 5: RETURN 

770 FORT=1TOLEN(A#) 

780 A=ABS (ASC (MIDS (AS,T,1))) 

790 I[FA=128 THENS10 

800 IFA>63 THENA=A-64 

B10 FORT2=(-160*8Z)TO160 STEPS2 

B20 POKE1L9S46+T-T2,A 

B30 NEXTT2,T 

840 RETURN 

850 FORT1=OTO15: POKES936+W , Cs WeW+1sNEXT: C=C+16:RETURN 
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130 DATAIG1,191, 144,245,255, 250,128, 159,154,128, 143, 1368,128,175,170,229, 128,229, 
140 DATA1S1,128,181,245, 126,245,149, 126,149,133,126,128,1465,128,165,229,234,229, 
150 DATAIGL, 128,181,245, 255,250,149, 159, 159, 133,128,143, 165,126,165, 229,229,229, 
160 DATAIB1,128,181,245,128,250,149, 128,149, 133,128,133,165,128,165,229,128,239, 


170 DATA1@1,191, 186,245, 126,245, 149,128,149,126,143,138,128,175,170,229, 128,229 


320 FORT=0TO30: POKE1523+(T#32) , 1971 POKE1534+ (T#32) ,202:NEXT 


SO POKEZ9SO , 1971 POKES330, 1971 POKES702, 197: POKE S86 , 197 
600 POKES286, 1971 POKE2B90, 1971 POKE3456, 197: POKESB76, 197 


650 IFRe26 THENFORT@1T02: G=1 28: GOSUB750: NEXT: FORT=3TOS: GOSUB 7460: NEXT 


This indicated, therefore, that what was being 
displayed was the Dragon’s text-page memory 
followed by a portion of the high-resolution 
pages. From this stage it was reasonably 
straightforward using a short routine to deter- 
mine exactly what was being displayed. 

The next step was to Poke at locations either 
side of my original position. The results were 
equally dramatic and in table 2 I have listed 
the revised memory map available by simply 
Poking at a location. 

What we now have available to us is not only 


the Dragon text and memory pages but also 
three additional text-type pages plus four text- 
and-graphic pages. 

In order to make use of these new pages, you 
will need to clear the pages to the selected 
background colour. The PCLS command is of 


little use and so the only way with Basic to 
clear the screen is with a short routine: 


10 FOR T = PAGE START ADDRESS TO 
PAGE END ADDRESS 

20 POKE T, COLOUR CODE 

30 NEXT 


FOOD F 


Vincent Cockett’s discoveries are far more 


than mere Dragon fodder. His routines 
refresh parts of the 

screen other programs 
Cannot reach. 


BLE B 2 ew 


res 


mm ee ol ate 
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The code number is the same as shown in 


~ the graphics section of the Dragon manual. As 


a point of interest, if the routine 
10 PCLS1:CLS8 


is used the screen will clear to orange. 

By far the quickest way of clearing the 
screen is to use machine-code routines, In the 
demonstration program I have included an 
example of screen clearance for the higher 
resolution, So that it can be in different 
resolutions or on the additional text pages I 


Program 2. 


20 CLSO 
30 POKE65475,0 
40 REM####PA=PRINTG , 4H 


50 PA=0:A¢="DRAGON WRITER FOR USE ON THE":GOSUB150 

60 PA=641A%="STANDARD OR EXTENDED DRAGON": GOSUB150 

7O PA=160: A%="SCREEN. YOU HAVE A CHOICE OF TEXT":GOSUB150 
80 PA=224:AS="AND ALL KEYBOARD CHARACTERS IN"; GOSUB150 
90 PA=288: AS="NORMAL OR REVERSE FIELD IN YOUR“:GOSUB150 
100 PA=352:A¢="CHOICE OF ORANGE OR GREEN": GOSUBiI50 

110 PA=446:AS="! £928 ° () #= 1234567890; —,. /3<>7+"2GOSUBLSO 


120 GOTO120 
130 REM 
1490 REM 


160 REM 
170 FORT=1TOLEN (A$) 


200 FORT2=0TO(32*#3) STEPS2 
210 POKE (1023+ (32"3)) +(4*#PA)+T-T2,A 


HEE ERE IE He a a et a 
230 NEXTT2 

240 NEXTT 

250 RETURN 

260 REM 

270 REM 


290 REM 


300 REM**#FOR NORMAL OR ADDITIONAL TEXT PAGES DELETE LINES 200 AND 230 ##eHHH HH 


TT TE aE TE EE a 


Table 1. 
Resolution Set 


65475 and 65477 = 182, 127, 255, 142, 4, 0, 167, 128, 140, 28, 0, 38, 249, 57 
65473 182, 127, 255, 142, 4, 0, 167, 128, 140, 16, 0, 38, 249, 57 
65477 182, 127, 255, 142, 4, 0, 167, 128, 140, 16, 0, 38, 249, 57 
65475 132, 127, 255, 142, 4, 0, 167, 128, 140, 12, 0, 38, 249, 57 
65483 182, 127, 255, 142, 12, 0, 167, 128, 140, 13, 55, 38, 249, 57 
65485 182, 127, 255, 142, 20, 0, 167, 128, 140, 21, 255, 38, 249, 57 


The character code for the screen colour to be set should be Poked into location 32767 — that is, 


Poke 32767,255 sets the screen to orange. 


Table 2. Text and graphics. 


150 REM-—----—-PRINT ROUTINE 


180 A=ABS (ASC (MIDS (AS,T,1))> 
190 IFA>S3 THENA=A~64:REM##*#THIS GIVES REVERSE FIELD LETTERS*#*#**TO GIVE NORMAL W 
RITING CHANGE TO####IFAC64 THENA=A+h44e+ 8 EH 


220 REM¥###1023 [S PAGE (START ADDRESS — 1). CHANGE ACCORDING TO PAGE IN USE###« 


280 REM#*FOR THE HIGHER RESOLUTION PAGE CHANGE LINE 30 TO POKE65477:IN LINES 200 
& 210 385 AND 4=4*#*#GIMILARLY FOR HIGHER RES.ADOPT ACCORD INGL V #4 ss ea renee 


Screen clearance data 


have listed the changes to the Data statements 
in table 1. 

Now to try and explain what is happening to 
your computer. It would seem that by 
accessing these locations the computer is not 
aware that it is only in Text mode when it is 
summoned to display the high-resolution 
screen. 

Consequently it leaves all the standard 
character set still available to the user. 

Of first importance to the user is al 
retention of the black border. By clearing to a 


10 SCREENO,1:REM*##SET PAGE COLOUR***USE SCREENO,O FOR GREEN##+#+ 


= 
Memory 65473 
location 

Screen 1024- 
address 4096 
Screen 32*2 


Screen 
height 


black background you finish with a totally 
black picture. 

The next stage in the development of a 
usable program produced some more 
interesting results. The task was to produce a 
bar chart using. a reasonable degree of 
resolution. As you can see from table 2, the 


three locations give different results of. 


resolution. 

It does not appear to matter what value is 
Poked to the memory location. The fact that 
| the address has been accessed is the only 


THE DRAG 


requirement. So far I have only discussed 
using the code for the full-colour block. The 
next step in development was to use the codes 
for the half-blocks vertically split. To my 
delight, the bar chart was produced with half 
the original width and so had a much neater 
appearance. 

Things were now looking very promising so 
I then used codes for the letters in place of the 
colour codes and as the bar chart unfolded, 
slice by slice, the letters were built up to form 
the bar, 

Now all was becoming clear, What the 
computer was doing was reproducing only 
slices of each graphic or letter and only the 
amount according to the resolution set. 


It is not possible to print on the new text 
pages or the extended higher-resolution pages. 
However, with a short routine — program 2 — 
it is possible to enter any text or graphic blocks 
in string formation and Poke them to the 
screen. With the routine it is also possible to 
select normal or reversed letters in a choice of 
green or orange. The demonstration program 
— program 3 — contains an example of 
printing with graphic blocks when the 128 
code for the black block is used to clear 
Eureka! from the screen. 

The only restriction on writing to the screen 
is that to obtain the full character the normal 
Print location has to be used. Try to alter the 
Print position in the demonstration program 
by increasing or decreasing the Print line in 
multiples of 32. 

If you feel like you want to experiment you 
may like to try and add sections of various 
letters together to make new graphic shapes. 

Multicoloured games can now be played 
with scenery and characers built from colour 
slices. 

I am now left with one problem. What can 
be done with location 65473? If you try 
program 3 you will see that the screen is split 
in half down the middle. The resulting picture 
is duplicated on both halves of the display. 

In the demonstration program do not enter 
line 60 until the program is finalised, It is safer 
to tape you program before entering this line, 
or else you may lose the lot. 

Poke 114,25 prevents the reset button being 
used to stop the program by restarting the 
computer as if it had just been switched on, 
and Poke 65281,50 disables the keyboard. Mi 


YOUR COMPUTER, JULY 1983 123 


YY 


ZXM SOUND BOX 


WT, 


ei 

@ 3 channel soun 
sound effects. Programmable pitch, level, envelope 
and noise source. 

@ For the ZX81 or Spectrum - no adaptor needed. 

@ Just plug it in. Other peripherals or Ram Pack can be 

plugged into the ZXM. 

Built in amplifier and loudspeaker. 

Audio in/out socket, can be used to amplify the 

Spectrum ‘beep’. 

@ 9-pin 1/O socket can be used with cheap Atari/ 
Commodore type joysticks. 

@ Comprehensive manual includes many example 
routines. 


And Don't Forget Our Books; 
EXPLORING SPECTRUM BASIC: £4.95 


£4.95 


THE EXPLORERS GUIDE TO THE ZX81: 


AT 


\\ 


(PCW), 


TIMEDATA Ltd. 


CALM MN 


[Neen TOP QUALITY FOR THE 
> yaduct EV MACHINE-CODE | 4 {3 ¢ 
oor PROGRAMS 4 


MICRO 


F : =. £7.95 Cassette/£ 11.95 Disc 


FROGGER (32K) 

Not just another version of Frogger . . . this is the proper high-quality version that 
you've been waiting for. Graphically brilliant, with gaping-mouthed crocodiles, 
diving turtles, and frogs that flex their legs as they jump along. Increasing difficulty, 
hi-score, responsive controls, sound effects, flies and bonus frogs. 

ROAD RUNNER (32K) £7.95 Cassette/£ 11.95 Disc 
The only full feature machine-code version of the arcade game available for the 
B.B.C. micro, Features include: scrolling screen, radar display, checkpoint flags, fuel 
gauge, smoke screens, 6 skill levels, rankings, increasing difficulty and sound effects 
GALAXIANS (32K) £7.95 Cassette/£11.95 Disc 
Fast action version of the popular arcade game. 4 types of Galaxian (in 3 initial screen 
formations) swoop down individually or in groups of two or three. 6 skill levels, hi-score, 
rankings, bonus laser bases, increasing difficulty, superb graphics and sound 
CENTIPEDE (32K) £7.95 Cassette/f£ 11.95 Disc 
Incredible arcade type game featuring mushrooms, flies, snails, spiders, and the 
centipedes of course. Excellent graphics and sound. 6 skill levels, hi-score, rankings, 
bonuses, and increasing difficulty as the spiders become more active and the 
mushrooms increase, 

FRUIT MACHINE (32K) £7.95 Cassette/£11.95 Disc 
Probably the best fruit machine implementation on the markets. This program has it 
all.,.HOLD, NUDGE, GAMBLE, moving reels, realistic fruits and sound effects, 
multiple winning lines. This is THE fruit machine program to buy. 

ALIEN DROPOUT (32K) £7.95 Cassette/£ 11.95 Disc 
Based upon the arcade game of ZYGON, but our version Improves upon the onginal 
arcade game itself. You have to shoot the aliens out of their ‘‘boxes'’ before the 
“boxes” fill up. Once full, the aliens fly down relentlessly, exploding as they hit the 
ground. Suitable for use with keyboard or joystick. 

INVADERS (32K) £7.95 Cassette/£11.95 Disc 
Superior version of the old classic arcade game including a few extras. 48 marching 
invaders drop bombs that erode your defences, and 2 types of spaceship fly over 
releasing large bombs that penetrate through your defences. Hi-score, increasing 
difficulty, superb sound effects and graphics, 

SPACE FIGHTER (32K) £7.95 Cassette/£11.95 Disc 
Arcade-style dle based upon leatures from DEFENDER and SCRAMBLE. 5 types 
of menacing alien fire at you and may attempt to ram you, Separate attack phases, fuel 
dumps, asteroids, repeating laser cannon, smart bombs, hi-score, rankings, 6 skill 
levels, bonuses. 


* WE PAY 25% 


ROYALTIES FOR HIGH QUALITY PROGRAMS * 


‘'* 


‘POR 


DISC SOFTWARE 
AVAILABLE NOW! 


** «Dealer enquiries welcome 


SUPERIOR SOFTWARE 
Dept. yc9, 

69 Leeds Road, 
Bramhope, Leeds. 

Tel: 0532 842714 
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WAN ARR RS ES Be Ee Be 2e £44 4/7 
NEW: Speech & Music for ZX81 


if 7 
d chip gives a huge range of possible - 


The book of answers. Explains Spectrum BASIC programming 
techniques in more depth than was possible in the Sinclair manual, illustrated by over 50 full programs. 192 pages. 
The book for the ZX81 enthusiast. Games, application and 
utility programs plus much useful information on machine code and hardware. “Immediate and lasting value” 


All prices include U.K. carriage and VAT where applicable. Overseas customers add £1.50 per item for surface mail. 
16 Hemmelis, Laindon, Basildon, Essex. $S15 6ED 


ciMeDatA 


& Spectrum! 
ZXS SPEECH 
SYNTHESISER 


£32.50 


= 


a) 

@ For the ZX81 or Spectrum - no adaptor needed, 

@ Let your computer talk back! 

@ ‘Allophone' synthesis gives an unlimited vocabulary. 

@ Active filtering for improved speech quality. 

@ Other peripherals or RAM Pack can be plugged into 
the ZXS. 

@ Output to normal audio amplifier or to our ZXM 
Sound Box 

@ Manual! gives full details on how to use the ZXS, with 
many examples. 


AAT ANANAAUNS 


Mh 


Tel.: (0268) 418121 


= ANN 


r 


DI 33 


BLANK DATA 
TES | - 


the 
intl 
tec! 
— 
Computer Grade Data Cassettes suitable for use in all of todays home computers. 
Each comes with its awn case. ast 
Tick for further information a 
CD vic 20 PRODUCTS alana = ~ for 
1S commonore 64 sirnek 2 I 
Al guces sutyect te avadidry ot change aalteair’ itive Spe 
I PLEASE SEND ME — - as — | a= 
J Pack of 10 Data Cassettes | enciose cheque. F/0 tor : | a 
oy Price TETAL {24nr ANSAPHONE SERVICE 


cremitcano [_] access (_| sancuar cane [_] 


I{_} [£6.40 |= COO ooce var nS 
SYAW PEER) 208 Aigburth Rd, Aigburth LiverpoollI7.051 727-7267" | 


f 


SPECTRUM AND ZX81 HARDWARE 


PANDA 


The famous Panda Expandable 
Ram Pack. Massive 16K add-on 
memory which can easily be 
expanded to 32K with an 
optional plug-in module. 
Supplied in rugged no-wobble 
design, rugged, injection 
moulded case, contoured to fit 
the ZX81 snuggly. Compatible 
with other add-ons (printer etc) 
LED on/off indicator. No additional 
power needed Just plug in an go 
Bnitish designed and made from top 


> ality c nt: 
throughout, idieueae 2 amok “ONLY £19-95 
EXPANSION MODULE 


The 16K ‘Panda’ is easily expanded 
from 16K to 32K by adding this 
expansion module as and when 

you need it 


ONLY £14-50 
GIANT PANDA 


Giant Panda the two together. Buy the Panda and the 
Expansion Module at the same time for a gigantic 32K bytes 


and save ONLY £34-00 


Complete at a special price of 
PROFESSIONAL CASED 
KEYBOARD TYPE FD42 


FOR ZX81 OR SPECTRUM 
This famous, best selling product immediately converts your ZX 
Computer into a sturdy, attractive and professional unit, with full 
size typewriter keyboard. A tough plastic case encloses the 
keyboard, PCB and power supply. It has 42 keys including all the 
ZX81/Spectrum graphic characters printed on them. The full 

travel key switches have gold plated contacts and guaranteed 

life of 10° operations, It's so easy to install! You simply unscrew 
the ZX PCB from its case, screw it to the FD case, and plug 

inthe keyboard, No soldering or 

technical knowledge required ONLY £29-00 
TYPE FDS FOR ZX81 OR SPECTRUM 

Our new advanced keyboard has the same, fine specifications 
as the FD42 system, but with a new re-designed case 

space bar and double-sized shift and enter keys. A must 


for the discerning ZX81 or ONLY £39-95 


Spectrum user 


ZX KLIK — 
gece ae 


If, ike many ZX81 
users, you are 
fed up with 
the dead feel 
of the touch sensitive 
keypad then consider the well 
tried 'Khk-Keyboard'. This is a 
simply fitted genuine push button keyboard which has been 
designed as an exact replacement for, and is no larger than, 
the existing keypad. @ Fitson tothe ZX81. @ Full 40 keys 
plus one spare for any purpose. @ No soldering - just plug in 
@ No trailing wires. @ Clear permanent two colour legends, 
® Positive feel and sound as data is entered, ™@ Speeds up 
programming enormously and reduces errors. @ Fitting 


aeonbes toaend your 2x8}, ONLY £24-50 
THE SOUND EXPANDER 


A superb economical addition to your ZX Spectrum. Clear, 
dynamic sound effects will really enhance your enjoyment of 
the new exciting programs available for the Spectrum. Our 
new sound amplifier comes complete with leads, volume 
contro] and built-in loudspeaker. Simply plug into the mic 


input, it fits neatly on to the back of ONLY £7-50 


the Spectrum 


STOP PRESS 


16K Spectrum owners — upgrade to 48K with a Spectrum 


Upgrade Pack complete with full ONLY £35-00 


instructions. No soldering. 


COMING SOON! 


Our range of products is constantly under development and 
review, We have selected products from leading 
manufacturers in the UK and believe these represent the best 
value and quality combination on the market today 


PRODUCTS ARE STOCKED AND USUALLY 
DESPATCHED WITHIN 10 DAYS. 


sod cmihetiuten °° << *  & 


wish to order the following 


| oe ity 


Itern Amount 
_ Panda @ £19-95 inc 

~ EX xpansion Module @ £14 50 inc. 

Giant Panda @ £34: 00 inc, 


FD 42 Ke yboard 2 


X cil rm ctrum* (a — O00 inc 


O€ Spectr u 
ZX K Klik Keyboard ¢ (a £24: 50 i inc. 
Sound | Expander @ £7'90 inc 
Spectrum Upgrade Pack @ £35 60 inc 


inc 


— ee eee ee ee ee 
} 
| 


| 
} 
a ee 


~ TC ITAL 
All prices include VAT < All ttems include a 
r guarantee. Che should be made 
ye o. AFDEC Electr 
Name _ 
Address _—_ xs 
| Overseas customers add £4 post and packing Wierd 


AFDE 


ELECTRONICS LTD 


318 Kempshott Lane Basingstoke Hants RG22 SLT 
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COMPUTER: . 


7-9 Thane Works, Thane Villas, London N7 Tel: 01- 609 7919 7919 


With our ME48 memory expansion add-ons 
your ZX Spectrum can increase its capacity 
by up to three times. 


* No soldering * easy to fit x simply plug 
in * fully guaranteed * no loss of memory 
through wobble or white out. 

NB. Before ordering your Spectrum add-on please check 
which Spectrum you have in your possession. 

At the back of the ZX Spectrum the metallic contact strips 
can be clearly viewed. In the series A the space separating 
the strips is the same width as the strips. In the series B 
the strips are twice as wide as the space between. 


SPECTRUM ZX81 
ME16-48 Series A£34.50 ME1-16£19.25 

SeriesB£23.00 ME1-64 £44.25 
ME16-80 Series B £46.00 


FITTING/TESTING SERVICE. While-you-wait, personal 
callers Monday-Friday 9.30-5.00, £3.00. 
By return registered post £7.00. 


ZX81 & SPECTRUM 
SS1 SPEECH SYNTHESISER 
SIZE 3'/2x 53/4”""x 1” 


* Make amazing speech effects with your 
ZX Spectrum. 

* Specially designed for use with your 
Spectrum. Just plugs in, no dismantling or 
soldering. 

* No power pack, leads, batteries or other 
extras. 

* Ample volume for built in loudspeaker, 
Manual Volume Control on panel. Can be 
plugged in to Existing hi-fi system. 

* Uses no memory addresses. 

* Free Dictionary of Sounds. 


SS1 SPEECH SYNTHESISER £39.00 
LEVEL-VU PRISM 


Allows you to see your tape 
counter without moving from your seat! 
* attaches easily to recorder body or lid 
* fits most recorders Including Radio Shack, 
Vic-20, Atari 
* greatly magnifies counter 


numerals LVP £3.99 


* Allitems are a TIRE RORTERy SPRDRT COS WaT Se CE: despatched within 24 hours 
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TAPE LOAD ANXIETY? 


Vu-Load takes the frustration 
out of loading your ZX81 or Spectrum 


programmes. 
* insures programme load every time 


* monitors tape outpu 


t level 


* gives positive save indication 
* detects blank tape without disconnecting 
cassette wires 


* ready to use — no wiring 


TL £19.99 


EXTERNAL MEMORY 
FOR THE SPECTRUM! 
Upgrade your Spectrum to 48K with 


the new ME16-48E suitable for series A and B 

* Plugs into the back of your Spectrum 

* Specially designed to avoid loss of memory 
through wobble or white out 


* Has a ‘pi 


back’ connector so you can add 


other peripherals like the Spectrum 


printer etc. ME 16-48E £39.95 
MICRO TAPE save it — first time 
on American microtape 
* specially designed for use with 
micro computers 


* Low drop out occurance * uniform coating 
* High saturation level * So good, we can guarantee them 
for 12 months AUDIO DIGITAL AD.C12- 55p AD.C20 — 65p 


* Free 23 line memory test programme with 


every add-on. 


EE —— ES 


iit 


Post and packing 
stilt onty 40p per item. 


Please tick the appropriate box to order your Computer Add-on. 
Memory Expansion Spectrum ME48 Series A (_] Series B (_) 


2X81 ME16 |) ME64 () Speech Synthesiser SS1 Spectrum L] 


2x81 |) Tape Load TL) Level VULVP () ME16-48E [_} 
Audio Digital AD.C12 (_] AD.C20 C) 
*NB. Add 40p Post & Packaging to the price of all items. 

lenclose a cheque or postal order for __ ____ made 
payable/crossed to Computer Add-ons, or | would like to 


pay by Access Sa or Barclay Card 
number and signature accordingly 


LATA I EEE rS 


Signature 
Date 


Name 
Address 


Occupation YC7 


eee oe ADD-ONS 7-9 Thane Works, Thane Villas London N7 


and | enter my 
* Allow 28 days for delivery. 
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MODE 7 provides a full eight colours although 
at first sight its graphic capabilities may seem 
a little limited. However, it does have a 
character set which includes block graphic 
characters. Sensible use of these can help to 
tealise pseudo low-resolution graphics such as 
the use of “‘chunky” pixels for plotting and 
drawing figures. Also, we can make use of the 
windowing capabilities of the BBC — which 
still exist in mode 7 — to emulate foregound 
and background colouring done permanently 
in other modes with VDU19,Colour and 
Gcol,so that Ctrl L,CLS and scrolling do not 
change the colour scheme. 

In order to produce a coloured character on 
a mode 7 screen we must precede it with one 
of the graphic control codes somewhere along 
the line. Suppose then, that we wanted to have 
a foreground colour of yellow and background 
colour of blue over the whole screen. It is 
easily done by writing the necessary control 
characters; these are 132, 157, 134 for Alpha- 
blue, Background, Alpha-cyan respectively to 
the first three character positions on every 
line. 

This still has two drawbacks. First, as soon 
as the screen scrolls or you print on a new line, 
list the program or clear the screen the effect 
will be lost and you will have to re-write all the 
control characters again. We can stop this 
from happening by creating a text window 
which envelopes the whole screen apart from 
the left-most three columns. Thus both you 
and the machine are prevented from 
interfering with the control codes that have 
been placed in these columns, unless you 
change mode or re-define the window. 

Second, three character positions on each 
line are lost. This cannot be prevented, 
although use of the window will insure that 
statements such as 

PRINT TAB(O,2) 
print at the apparent beginning of line and not 
over the control codes. 

Of course, there is no reason why different 
sections cannot have different foreground and 
background colours, it just depends on the 
control codes — you could have half the screen 
in double-height flashing graphics, red if 
required. Listing 1 shows the code which will 
do the job in the form of a procedure. The 
parameters to be given to the procedure are, in 
order: Procscreencoll, start line number, 
finish line number, foreground colour and 
background colour. 

It is necessary that Procinit1 gets called once 
before Procscreencoll is ever used since this 
defines the colour names, amongst other 
things. This means that you can refer to the 
colour using names. Prefix the name of the 
colour in lower case with either G for choosing 
a graphics colour-foreground only or A for an 
alphanumeric colour: and use it in the 
procedure call. 

The one exception is black which is referred 
to as “dark” and can only be used as a 
background parameter. The action of the 
procedure is very simple: it checks the 
parameters and exits without doing anything if 
erroneous; cancels out any existing window; 
puts the correct control codes in the correct 
place; and re-defines the text window as 
required. The procedure is in Basic and 
therefore not very useful as part of, say, a 


games program using continuous 
foreground/background colour changing since 
one can see the colour changing ‘‘flowing” 
down the screen. A much faster assembly 
language version is provided, which also 
serves as a good example of operating system 
calls. This time the parameters are passed as 
follows. 


BBC 


There are four bytes in memory named 
y-start,y-end, frontcol, backcol — names are 
defined in the initialising procedure. These 
should be set up as required before the 
subroutine is called, 

Procinit2 must be called once only as before 
— see listing 2. The actual routine is now 

(continued on page 129) 


PIXEL 


PIO! LER 


Chunky pixels and coloured backgrounds: Chris Melville 
presents some mode 7 ideas to chew over. 


Listing 1. 
REM demo program 
PROCinit1 
PROCscreencol (0,6,Acyan,Ablue) 
PROCscreencol (7,15,Ayellow,Ared) 


PROCscreencol (16,21 ,Awhite,Amagenta) 


PROCscreencol (22,24,Agreen,Awhite) 


REM now print to the screen. 
CLS:ON ERROR LIST: END 


1O0OREM THE FOLLOWING PROCEDURES ARE USED TO COLOUR A TELETEXT SCREEN SO THAT T 
HE COLOUR 18 NOT REMOVED BY CLS,SCROLLING,PRINTING ETC. 


1010 
1020 


1OSOREM The first procedure is an initialising one and should be called once o 
nly,preferably right at the beginning of any program which uses the PROCscreenco 


1 procedure, 

1040 

1050 

1060 

1070DEF PROCiniti 

1080 

1090Ar ed=129: Agreen=130: Ayel low=131 
1100Ab1 ue=132: Amagenta=1353: Acyan=134 
1110Awhi te=135 

1120 


L1iSOREM *#* and now the graphics colours ## 


1140Gr ed=145: Ggreen=146:Gyel low=147 
1150Gb1] ue=148: Gmagent a=149:1 Gcyan=150 
11460Gwhite=151:1dark=156 

1170 

11 80ENDPROC 

1190 

1200 

1210 

1220 


1230REM ## The following procedure colours 


“permanently” a section of the scre 


en,the boundering y-values being the first two parameters.The foreground (may be 


a text colour or a graphic one) 
1240 
1250 
1260 


and backround (text colour only) colours follow 


1270DEF PROCscreencol (y_start%,y_end%, frontcol%,backcol%) 


12BOLOCAL ix 
1290 


13500REM First check that parameters are legal. 


1310 


13201F FNnotin(y_start%,0,24) OR FNnotin(y_end%,y_start%,24) THEN ENDPROC 
1330IF FNnotin(frontcol%,129,135) AND FNnotin(frontcol%,145,151) THEN ENDPROC 
I340IF FNnotin(backcol%,129,135) AND backcol% <> dark THEN ENDPROC 


1350 


1360REM First restore text window to full size. 


1370VDU 26 


1390REM Now insert colour control characters down left-hand side of screen. 
1391IF backcol%=dark THEN firstX=160:second%=dark ELSE first%=backcol X:secondi= 


157 
1400FOR i%=y_start*% TO y_end% 


1410 VYDU 31,0,i%,first%,second%,frontcol% 


1420NEXT ix 


1440REM Now set up text window to exclude leftmost three columns-thus protectin 


g the colour codes. 
1450VDU2B8, 3,24,39,0 
1470ENDPROC 


1500REM The following function must appear since it is used by the above proced 


ure to check for erroneous values. 
1IS520DEF FNnotin(x%,x_low%,x_high%) 


1SSO0IF x%<x_low% OR x%>x_high% THEN = TRUE ELSE = FALSE 
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DISKING 


EDUCATIONAL SALES DEPARTMENT 


Liphook, hants, GU30 7EJ, U.K. 
TEL (0428) 722563 TELEX 849131 G 


MIEMORIEX 


FLOPPY DISKETTES 


Memory Excellence 


Without doubt the PRICE’ PERFORMANCE winners with their new Japanese 
media, Such high quality, is currently yielding zero reject rates and certification 
levels easily surpassed in actual performance. Protected by a special anti-static 
lubricant, head performance and media life are also extended. 


5%" DISKETTES 


Certified for single OR Double density, and with hub ring 
reinforcement, 


AMAZING 
EDUCATIONAL 
DISCOUNTS ON 


EXC VA 
3481 S/Sided 48 tpi ; 
3491 D/Sided 48 tpi 
3604 $/Sided 96 tpi.. 
3601 D/Sided 96 tpi . 


PLEASE TEAR ME OUT — YOU'RE SURE TO NEED ME LATER 


ALL ORDERS FOR DISKING EDUCATIONAL SALES DEPARTMENT 


PLEASE CLEARLY MARK YOUR 
ORDERS FOR THE ATTENTION OF 
DISKING EDUCATIONAL SALES 
DEPARTMENT. 

These special low prices, apply to 
Educational Establishments. We will 
despatch goods on receipt of an 
official order, for order values over 
£30,00 inc. VAT, We do this on the 
UNDERSTANDING THAT 
INVOICES WILL BE SETTLED 
WITHIN THIRTY DAYS or 


preferably less please. 

Alternately, you may send your 
remittance with your order if you so 
wish, Also bear in mind, that you do 
have to pay VAT, which will be 
added to these prices. 

If you are in any doubt, please see 
the coupon on this ad., to help with 
your calculations, or telephone us 
for assistance. 

NO FREE GIFTS are included, at 
these prices. 


U.K, P&P RATES INC INS. EXC. VAT 


Minidisks 6-9 PACKS each pack @ 60p 
Minidisks 10+ PACKS * POST FREE * 
8" disks 1-2 PACKS each pack @ £ 

8" disks 3-5 PACKS each pack @ £1.20 
8” disks 6-9 PACKS each pack @ 90p 
8" disks 10+ PACKS * POST FREE * 
LB5 6,25" Library box 1-4 off § 40p 
LB5 5.25” Library box 5-9 off Wp 


LB5 5.25” Library box 10+ 20p 
LBB8" Library box 1-4 off 60p 
LB88" Library box5-9off @45p 
LB88” Library box 10+ off @ 30p 
For CK5 5.25” Cleaning kit read 
Minidisk postal rates 10+ POST FREE 
For CK8 8” Cleaning kit read 8" disk 
postal rates 10+ POST FREE 

For SDL or SDLX (5.25" version only] 
read Minidisk postal rates. 


LIBRARY BOXES 


LB5 for minidisks ......... £2.20 
LB8 for 8" disks .......... £2.30 


48 tpi suitable for 35 or 40 track operation fro! 
96 tpi suitable for 77 or 80 track operation 
10 & 16 Hard Sector available at same prices 
froy 
ar 
8”’ DISKETTES pro 
EXC VAT TP 
S060 Si Sided S/Oewitp siaia ia ode caine ce 0a. He we oars (sin eerie: £21,90 
3090 S/Sided D/Donslty 0.0.0... .ccscceceeeeeceneeeerreceneecesers £24.90 2 *F 
3102 Di Sided D/Bettity esis ia six sia ea aes ain ois ia aia ers 2 56 35 ee ti OE HS 3? 
32 hard sector available at same prices F 
4C 
5 N 
6C 


CLEANING KITS : 


Prevent head crashes and 
ensure efficent error-free 
operation. Enough for 26 bi- 

monthly cleans & a lot 
cheaper than a service call! 
CK5 for 5.25" disk drives 
£14.90 


Prices EXC VA 


"Gka! for 8” disk drives 
ieereevrade oe 
Prices EXC VAT 


DISKING EDUCATIONAL SALES DEPARTMENT 
Liphook, Hants, GU30 7EJ. U.K. 


TEL ( ) 722563 TELEX 849131 Telbar G 
ary DESCRIPTION PRICE EXC VAT 
£ 
£ 
pe £ 
TOTAL GOODS VALUE EXC. VAT £ 
TOTAL DELIVERY AND INSURANCE < 
SUB TOTAL EXC. VAT £ 
VAT £ 
TOTAL VALUE OF ORDER £ 
Name: 
Address: 


Tel No: 


Or please charge my credit card No: 
ACCESS VISA & DINERS CARD WELCOME 


Stil 500 BCS screti 
Listing 2. aps 
10 CALL screencol2 S520\ At this stage the parameters are OK so the job can begin. 
20END S30.skp22 LDA £26 \Reset text window 
SOREM The follwoing procedure initialises PROCscreencol2 by defining BASIC co JSR OSWRCH 
nstants,reserving memory for m.c. variables and causing the assembly of the code 
-It should de called once,at the beginning of any program which will JSR screenc LDX y_start 
ol2 LDA £31 
40 JSR OSWRCH 
SODEF PROCinit2 LDA £0 
40 Ared=129: Agreen=1 350: Ayel | ow=1311 Ab] ue=132: Amagenta=133sAcyane1347Awhite=13 JSR OSWRCH 
5 TXA 
70 Gred=145: Ggreen=144: Gyel Low=147:Gblue=1 461 Gmagenta=149; Gcyan=150:Get ite=15 JSR OSWRCH 
lidark=156 
BODIM y_start ©,y_end 0,frontcol O,backeol O,tmp 0 LDA backcol 
SOUSWRCH='&20E AND &FFFF JSR 
100 LDA 
110 REM NOW ASSEMBLE CODE: JSR 
1T20D1M space 200 LDA frontcol 
130 FOR JSR OSWRCH 
140 PX=sp. INX 
150PROCscreencol2 CPX y_ena 
160NEXT BCC ipli 
L7OENDPROC BED Ipii 
180 7T40\Now the text window is set to exclude the deposited control characters, 
190 750 LDA £28 
200 760 J5R 
210DEF PROCscreencol 2 770 LDA 
2200 OPT pass% 780 JSR 
230 790 LDA 
240. 5creencol2 BOO gsr 
250 PHA: TXAs PHA: TYA:rPHA \SAVE REGISTERS g10 LDA 
260 LDA y_start 920 JSR 
270 LDX £0 exo Loa €0 
LDY £24 840 JSR OSWRCH 
JSR notin 850 OMP scret2 
BCS secret G460\Come here if parameters faulty 
LDA y_end 870.ecreti LDA £7 \do a beep 
LOX y_stert 880 JSR QSWRCH 
JSR notin 890\Now restore registers and return from subroutine, 
BCBS scret) 900. scret2 PLA: TAY: PLA: TAKsPLA 
LDA frontcal 9190 RTS 
LOX £129 920\The following subroutine is called during the checking stage of the above, 
LOY £135 9S0\It returns ‘Carry set’ if Lic contents of A lies outside the range given b 
JSR notin y X and ¥ 
skpi2 940.notin STA tmp 
£148 950 CPX tmp 
£151 960 BEQ ntl 
notin 970 bcs ntr 
scretl 980.ntl CPY tmp 
backcol 970 BCC ntr 
fidaerk 1000 CLCcrRTS 
akp22 1010.ntr SEC: RTS 
£129 1920 
£135 103013 
notin 1040ENDPROC 


\Initialise count 
\Do a tab 


\To x=0 


\yrindex value 


\Now put down backround 
\control character. 
\And then foreground. 


\Increment count. 
\Count finished?? 


{continued from page 127) 
called by: 


12,17,Gmagenta, Awhite, 18,21, Ayellow, 
Ared,22,24, Agreen,dark 
7 END 


Now list the program and try and read it. 


resolution of 80 across and 75 up which, 
although small by comparison to other modes, 
is sufficient for bat-and-ball-type games and 
static displays as used by Ceefax. Suppose we 


CALL screencol2 
from Basic or 


JSR screencol2 
from assembly. Try the following demo 
program: 
1 PROCinit2:FOR 1% =0 TO 4 
2 READ S%,E%,F%,B% 
3 ?y__start = S%:?y-end = E%:?frontcol = 
F%:?backcol = B% 
4 CALL screencol2 
5 NEXT 1% 
6 DATA 0,5,Acyan, Ablue,6, 11, Ablue, Ayellow, 


Listing 3. 


SREM FOR € READ HAGH CHARACTER 
LOREM A DEMONS TRAT 1 0No 
DOPROCiNItS 


SOREPEAT 
SO) CKX*RND (G0) 1 CYZ=RND (60) 1 REWRND (SO) sAXe 1 
FOR 1X0 TO 340 STEP 2 
EXACKK+AG*COGRADTX 
YE=CYX+R2#SINRADZS 
CALL pix 
NEXT 
MOUNTIL FALSE 
120€ND 
130 
140 
150 


1@0REM and assembling the cody. 
190 

200 

2IODEF PROCIMItS 

220 

2300swreh=SFFEE 1 osbytenkFFr4 
240 


I6OREN The following procedure initialises things for the 
170REM pix subrouting by defining constants,reserving RAtspace 790 ap 


Some colour combinations more easy on the 
eye include: cyan and blue; yellow and blue; 
magenta and white; yellow and red and green 
and white. 

In mode 7 we have 40 characters across the 
screen and 25 down it. We also have graphics 
shapes, each the size of a character, which are 
split into squares of which there are two across 
and three up. This gives an effective screen 


Seo BCS Prout 
S70 LDA £31 
600 JSR oserch 
610 


say the x axis goes from 0 to 79 and the 7 axis 
from 0 to 74 — relative to botton left-hand side 
of screen — and we wish to plot the pixel with 
co-ordinates (x,y) 

Work out which character square the pixel 
lies in. This is given by: 

c.p. =(xDIV2,24-yDIV3) 
Make a note of the ASCII code of any 


fcontinued on next page) 


\Precare 05 for = TAB 


620 \We now work out the tab positions of the character square 
430 \in which the required pixel t= contained. The tab positions are related to 


the 


640 \pixel positions by: 


JOCLS: FORQ=OTO2S: PRINT 'CHRS (145+ MOD7) 5 sNEXT: VDU2ZB,1,24,37,0,23, 1,04 070505 eb. \Rab ta) on Dive 
660\tab (y)=24~yDIVvs 


470 

#80 TKA 

670 CLO:ROR A 
700 JSR oserch 
TLO 


\idork out tab Ox) 
\ DIV2 
\Move to this « tab position. 


720\We now need to work out yDIVS and yMoDs 


730 Lox £0 
740 TYA 
730.loop CHP £3 
760 BCC exit 
770 INK 

780 SBC £3 
loop 
00 


\e reg used for count 
\put y value in accumulator 
reduced to ¢3 
@ subtraction Loop 
\increment count 
\eubtract another 3 
\continue process. 


G10\at this stage yDIVS is in » reg and yMODS is in accumulator. 
820 


B3O.exit STK 
40 Sta 
a0 
840 


\now work out y tab position 


250DIM tn O,ty O,ta O,tmpl O,tep2 O,table 7, space 150,char 0 
260 

270REM The following sets up @ look-up table to be used when 
20OREN deciding which graphics character is needed to fil) 
290REN up a particular pixel on the screen. 

300! table=&08040201 : table! 4=&£4010 


70 1 SBC tmp 

880 cuwrch \complete tab positioning. 

Bz0 

FOO\we now use the values of xMOD2 and yHODS to determine 
VliO\which geephics character we want.Tne result is an index 


semble the code 
TO 2 STEP 2 


@20\pointing into the lonk-up table at table. 


730 LDA te 
940 AND ¢1 
70 CLOrAnC £4 


\Reduce mod? 
\Now work out table pornter 


760 SEC: SBC tap2 

970 SEC?SBC tap2 

780 TAK 

790 LDA table,x \get table element 

1000 STA tapi 

1010 LDA £1335 

1020 JSR osbyte \this returns the code of any 

1030 TEHAISTA char \charecter already on the screen here. 


A3OREM The following procedure is alled in assembly Language ppaes a an 4 eet ip eee ee a 


440REM bu “JSR pix" and the pixel whose x coordinate is 
450REM stored in the « register (0-79) and whose y coordinate 15 1000, cca ps ea na re 
440REM stored in the y register (0-74) will be plotted/unplotted ion CLGPOMY bast Neb 1%: 20 sleed fom ko math Of ihe: Wit 
STOREM according to the valum gf the acciaulatar {Omunplat ,inplot) Ee fas tree Auhitcht Gunn ioe: eur mpagesa ted pinnen: 
1100 OMP <tbt «= \Continue with routine. 
toe 1110.stpx ORA tept \te set pixel,OR it inte the character code. 
S10. pix STA ta 1120,stbt ORA £128 \and set leftecst bit. 
oS ere tc 1130 JSR oswrch \print it onte screen. 
oy yy cg 1140. pxout LDA ta \Restore registers 
abe 31150 LOX tx 
1140 LOY ty 
1170 RTS 
11903: ENDPROC 


\Save regipter contents. 


cex £79 
BCS pxout 
Cry £75 


\Check parameters 
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(continued from previous page) 


character that is already inside this character 
square. Some of the available pixels within this 
square may already be filled and of course they 
must remain filled when we choose the new 
graphic character. 

Work out the displacement of the pixel 
within the calculated’character square 

DISP(X) =xmod2, DISP(y) = ymod3 
and decide which of the teletext graphics 
characters — see back of manual — fills only 
this pixel. 

This can be done using a predefined look-up 
table in the form of an array containing the 
relevant ASCII codes. 

Now determine, by means of a logical Or, 
the ASCII code of the character which fills up 
both the selected pixel and those that were 
originally filled. 

Print the selected character at the Tab 
position that you first calculated. 

I have provided an assembly language 
subroutine — see listing 3 — which performs 
these steps for you. It can be used from either 
Basic by 

CALL pix 
or assembler by 

JSR pix 
For Basic, the point whose co-ordinates are 
Listing 4. 


LOPROCi nits 
Z2OPROCsetup 


X%,Y% will be plotted according to whether 
A%=1 or A%=0 respectively. For assembler, 
the co-ordinates are in the x and y registers | 
and the plot/unplot flag in the accumulator. In 
both cases the parameters are unchanged on 
exit. Also, the respective initialising 
procedures must have previously been called 
once, This subroutine can be used in the 
construction of line, circle or triangle drawing- 
filling routines. 

For an example of mode 7 pixel plotting see 
the Breakout/Breakthrough game in the May 
issue of Your Computer and note the smooth 
movement of the ball which could not be 
achieved in Basic or using a character-size ball. 

The final listing — listing 4 — is a complete 
utility for use when your aim is to create a 
picture on the screen. It can be used as an easy 
alternative to the usual method of drawing 
your picture on divided-up graph paper and 
then leafing through the back of the manual to 
see which character is needed for each square 
on the screen. It is in Basic but uses the 
previous assembly routine to do any plotting- 
unplotting. 

There are two stages to building up a 
picture in mode 7: first plotting pixels at the 
correct points,, second putting the colour 
control codes at the correct places to give the 
4B0DEF PROC#i11 if _ctri 
690IF INKEY(-2) 


7OOENDPROC 
710 


Azim 12 PROCdot 


desired colour layout. Thus the program has 
two mutually interchangeable modes: Pixel 
Mode — entered by pressing P: here you can 
move a flashing pixel cursor round the screen 
using the arrowed keys. If you want to fill ina 
pixel you press Copy, to rub one out you press / 
Dz 

You can draw or undraw lines by moving 
the cursor while keeping Ctrl pressed or Shift 
pressed. 

The other mode is colour mode — entered 
by pressing C. You can move a flashing cursor 
around the screen using the arrow keys. To 
enter a colour control simply press the 
function key which — when shifted or 
controlled — would normally generate that 
colour code. 

A select number of other features, for 
example, flashing, can be obtained by pressing 
the relevant key on the keyboard. These are 
given on request in the program itself. 

Note that you will have to append the two 
procedures from Pix to the program. Other 
commands include Save Screen — pressing $ 
will at any time save the contents of the screen 
on to tape with the file name “‘Telepic”’. It can 
then be loaded back at a later date by either 
running the Telepic program and pressing L 
or by doing a *Load. 


JOCLS: PRINT 'CHREISL"This is a MODE7 utility program to” CHRSISi"enable you to 
draw + save coloured” CHRS13i"pictures in real time in mode?“ “CHRS131"in simila 
r style to Etch~a-sketch.” 

AOPRINTCHRS134“You can be in PIXEL mode,when" ‘CHRS1tS4"you fill pixels (or lin 
es ofthem)" CHRS134"or in COLOUR mode when youmove a" 'CHRS134"cursor round the s 
creen todepasit” 

SOPRINTCHRS134"contreal codes according to which" 'CHR$134"colour 
and buttons” 

SOPRINTCHRSIS4"you press-"CHRE13S0"type I (for Info) at any" “CHRS130"stage to 
remind yourself of buttons” CHRS130"you can use."“CHREL33"In the latter mode” CH 
R*133"you may hear a constnt buzz. This is” 

TOPRINTCHR#133"a warning that the cursor is then" ‘CHR¢L33"positioned over a 
full character“ 

BOPRINTCHRS133"square that is wholly or partially” CHRS133"filled with contro 
1 characters or" 'CHRSL33"pixels respectiviy. "CHRS129"This is to help" CHRS129"yo 
u position contrl charactrs so" CHRS129"that you dont rub gut anything that” 

POPRINTCHRS129"you've already put there.~ 

1OOPRINTCHR# 135; CHR 1345 " ¢ key to continue }"4:X=GET 

DIOCLS: PRINT ‘CHR#IS1"Y¥ou may want to use the permanent" 'CHR#1351"colour facilit 
y also listed in" *CHR#131i“which case you should use that and" ‘CHRSI31"then celoa 
ad this program” 

12OPRINT CHRS134"You start off in PIXEL mode." “CHRS1S30"“Hit a key for Info..." 
tX=GETi modes="Pixel setting": PROCinfo 

LSOREPEAT 

140mode¢="Pixel setting” 

TSOPROCF 1 ash_and_wait 

1600N 2% GOSUB 160,190,200,210,220, 230,240,250 

170UNTIL FALSE 

180A%=1: PROCdot : RETURN 


control comm 


AFOPROC Fil _if ctrl sPROCrub_if_shiftsCX%« (CX%+77) MOD78: RETURN 

2OOPROCFiLL i f_ctelsPROCrub_i¢ shi ft:Cxx%=(CX%+1) MOD78: RETURN 

QIOPROCHILL 44 _etrdsPROCrub_if shi ft:CY%=(CY%+74) MON75: RETURN 

220PROC#il1_if_etrlsPROCrub_if shift:CY%=(CY%*1)MOD75: RETURN 

230A%=08 s PROCdots RETURN 

240PROCCOl our : RETURN 

2S50PROC i nfo: RETURN 

260REM The following procedure initialises things for the 

27OREM pix subroutine by defining constants,reserving RAaMspace 

2B0REM and assembling the cade. 

290 

300 

JIODEF PROCsetup 

320DIM screenstore% 10235 

SIOVDUZS , 1,055.05 05 

T40rec K=B1 KMh= 26 

S5ODIM keyX (rect) , key2K(KMZ) 

3HOeF KA, 1 

S7OCKX%=0 « CYX=O0 

SQOFOR T%m1 TO rect 

SPOREAD keyX( 1%) 

AOONEXT 

410FOR1%=1 TO KMX 

420READ key2%(1%) 

ASONEXT 

AAODATA -106,-26,—122,-42,-58,-51,-83,-38 

ASODATA 136,137,136,139,129, 130,131,132, 133,134,135, 145, 146,147,146, 149,150,15 
1,72,82,70,66,68,52,65,76,80,75 

455 REM Line 460 is not necessary if programs 1 and 2 have previously been cal 
led 

ASOCLE: FORI%=0 TO26:PRINT 'CHR$150: NEXT: VDUZB,1,24,39,0 

470ENDPROC 

4B80DEF PROCFlash_and_wait 

APOREPEAT 

S00AK=11PROCdot : PROCH 

SLOWK=7char: 

S20A%9Os PROCdot : PROCW 

SZOVDUS1 , XADIVZ, 24-YXDIVS WX 

S40*Fx15,1 

SSOUNTIL FNvalid_input 

S6OENDPROC 

S7ODEF FNvalid_input 

SGOtrue%=FAL BE 

S9OFOR L4=1 TO reck 

SOOIF INKEY (key%(1%)?) 

SILONEXT 

620=true% 

430DEF PROCdot 

G4OKAWCHKE YRRCVE 

S50CALL pix 

6460ENDPROC 

4670 


true%=TRUE: Z4=1% 
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720 
J3ODEF PROCrub_if_shift 
JAOIF INKEY(—1) AX=0:PROCdot 
TSOENDPROC 
760 
770 
780DEF PROCW 
79OF ORT X#OTOSS NEXT 
BOOCENDPROC 
B10 
- 820 
SSODEF PROCcol our 
G40eF X15, 1 
BS0modes="Colour setting” 
BEOVDUZS,1, 15050503 
B70PXX£=01 PY%"0 
BBOPRINT; TAB(PXX,PY%) 3 os 
BIOGK=“AAPAL@1 3S: 1F CHRS((USR(SFFF4) AND &FFFF) DIVKLOO) <>" " SOUND &12,-10,1, e 
1 . 
FOORX=B%: RA=INKEY(1)<21F RX=-1 GOTOSB9O ELSE PROCvalid2 
910 ON KPX GOSUB 9740,950,970,960, 780,780 , 780,980,980 , 980, 9740, 9780 , 980, 780,980,797 
BO, 780 , 780,790, 1000, 1010, 1020, 1030, 9780 , 1050, 1060, 1040, 1070, 1060 
F201FRX%=80 ENDPROC 4 
730GOTOBBO 
P4OP X= (PXL+39) MODAOr RETURN 
9SOPX%= (PXL+ 1) MOD407 RETURN 
960PY%« (PYZ+24) MOD2S: RETURN 
P7OPY%= (PYZ+1)MOD25: RETURN 
9BOVDURZ: RETURN 
¥90VDU15G: RETURN 
LOOOVDULS9: RETURN 
1010VDU136= RETURN 
1020VDU157: RETURN 
1030VDU156; RETURN 
1040VDU25 , 1 ,9;0;0;05 sRETURN 
1OSOPROC save: RETURN 
10460PROC] oad: RETURN 
LOZOPROCi nf or RETURN 
LOBOVDU7: RETURN 
1090DEF PROCValid2 
1100KPz=0 
1L10FOR 1z=1 TO KMx% 
LL201F key2%(I%)=R% KPL=1K 
1130 NEKTIIF KP%=0 KPX=1K 
1 140ENDPROC 
TISODEF PROCsave 
11460eFX3,2 
1170VDU7,7,7,7,7 
1180*8FxX138,0,13 
1190#5AVE "SCREEN" 7COO 7FFF 
1200#FX3,0 
121L0€NDPROC 
1220DEF PROCload 
L230#FXS,2 
1240*#LOAD “SCREEN” 
12504Fx3,0 
1240ENDPROC 
1270DEFPROCi nfo 
+ 2BOVDU23, 1,0); 030; :PROCbeep 
L290FORI%=O TO 1023: 7 (acreenstore%+1%) =? (HIMEM* 1%) s NEXT 
13001F modet*"Pixel setting GOTO 1360 
ISLOCLS: PRINTCHRS 135; CHRS136"The commands available are:”" ‘CHRS134"CTRL-FUNCTIO 
Nit Set graphics colour" “CHRS133"SHIFT-FUNCTION: Set alpha colour code" “CHRS1S 
2°P : Enter pixel-plotting mode" CHR#131"S : Save screen to tape"’ 
132OPRINTCHRE129"L + Load screen from tape"’ 
ISSOPRINTCHRS1S4"P © Enter code for “hold graphics'“'‘CHR®135"R : Enter code fo 
r ‘release graphics ’"” 'CHRSi132"F 1: Enter code for ‘flashing graphics '" CHRS131"B 
3: Enter code for ‘new backround'’"* “CHRSI30"D : Enter code for ‘black backround’ 


7c00 


1340PRINT CHRS129"<SPACE> ; Enter a space"’ “CHRS135;CHRS1347( key to return to 
screen )"52¥DU23,1,1;0;0;03:4FX15,0 

1350Z*BET: GOTO1390 

1360VDU12,10,135,136:PRINT“Commands valid for PIXEL mode are:"’" 
r keys : Move plot cursor" “CHRS133S"CTRL: when held gives cursor trail"’ 
“COPY : plots the current pixel" “CHR$131"D : Deletes current pixel*~ 

1370PRINTCHRS130“C : Enter colour code inserting mode“ “CHRS130* (for BAVE,LO 
AD screens also)" °’" 'CHRS$135;CHRS1346"( key to return to screen )":#FX15,0 

13807*GET 

13S97OFORIM%=0 TO 1023: 7(HIMEM+I%) =? (screenstorek+ IX) NEXT 

1400ENDPROC 

141 0DEFPROCbeep: SOUNDS1 1, ~-15,30,2:ENDPRDC 


'CHRS134"Curao 
“CHRS132 


DONT MISS THIS INCREDIBLE OFFER! 


590 GAMES £9-95: 


CASSETTE 50 FOR YOUR MICRO 


GALACTIC ATTACK MAZE EATER SUBMARINES 
SPACE MISSION ORBITTER ROCKET LAUNCH 
LUNAR LANDER MOTORWAY PLANETS 
PLASMA-BOLT FORCE-FIELD BLACK HOLE 
STARTREK NIM DYNAMITE _ 
RADAR LANDING TUNNEL ESCAPE DO YOUR sums fF : 

\ ATTACKER BARREL JUMP DERBY DASH 

\ GALACTIC DOGFIGHT CANNONBALLBATTLE space senrcH ‘eet. ——as 
ZION ATTACK ov E 
IVASIVE ACTION 
XO 


3ET RA 
OX SMASH THE WINDOWS 
BOGGLES SPACE-SHIP 


PONTOON JET FLIGHT 
SKI JUMP PH 
HANGMAN INTRUDER 
OLD BONES INFERNO ff 
THIN ICE GHOSTS 


SPECTRUM ACORN. 
ZX8&!1 ATOM 
LYNX ORIC-1 
DRAGON ~=SHARP a. spec nda etens ia 
ATARI NEW BRAIN sg cascapes HOUSE Name 
(ON DISC & BARGAN’S LANE 
@oppic CASSETTE } 'B| & iC] A/B - LLANDOGO — 
gy GWENT 
MINIMUM SIZE COMPUTER REQUIRED ONLY a S.WALES NP54PA 


ATTENTION ALL “LYNX” OWNERS! 


ACTIVE SOFTWARE announce the PURR.R.. fect solution 


to your LYNX’s ill supplied appetite! ee 
our POLicy ts 100% cusTomMER saTisFaction — TRY US! Sea at a 
ae ae 


2 FULL LENGTH, ENTERTAINING PROGRAMS ON ONE CASSETTE — EACH PROGRAM 
INCORPORATING THE IMPRESSIVE COLOURS AND THE SUPERB HIGH RESOLUTION GRAPHICS OF THE LYNX 


FRUIT MACHINE A computer simulation of the popular electronic “One 
Armed Bandit”, featuring ‘HOLD’, NUDGE’ and “GAMBLE ’,etc. Excellent use 
of high resolution graphics and colour allows a very realistic representation of 
the standard symbols. Just like the real thing! 


EXECUTION Enjoy hours of entertainment with this hangman type game 
of a difference. Already a firm favourite with many of our existing customers. 


FREE CHARACTER GENERATOR AID! 
=————— Save yourself hours of painstaking coding and drawing with 


our easy to use program. 


* All 3 programs supplied for the realistic price of just: —————— 75 
* All 3 programs double recorded on our own quality cassette tape. 
* 48 Hour Dispatch From Receipt Of Order! ! +25P 


Send Cheque/ PO. to: Active Software, 117 Icknield St, B’ham. B18 6RZ P+p 
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€C) Copyr 
Fersonal 
Start at 


2XGT header 


ight 1993, 
Software Seruices, 
lecation 14514 with the 


«The two HALTS cause 


the rest of the statement to be 
blanked out in BASIC. 
cP A 
cP L 
xOR H 
cp c 
HALT 
HALT 
This short section contains a 
series of fixed jumping points 
which are used to get from the 
first half to the second half of 
the code. 
L261; JP LI51 ;PRINT 
L202: JP LiSl 3;SCROLL 
L283: JP LO! GET KEY 
L264: JP L53 ;TEST KEY 
L203: JP L165 ;PAUSE 
L206: JP Li@@ ;MULTIPLY 
L2@7: JP @ ;PLOT 
H L2@8: JP L466 {RST 14 
L209; JP Lé5 ;#B6B 
L210: JP L2@ ;DIVIDE 
t Leth? JP L9°? ;RANDOM 
I L212% JP L&@ ;GETNUM 
L2133 JP L187 ;REM 
L214: JP L241 ;SAVE 
When the break Key is pressed we 
come to here and do a RST to the 
ROM. 
L252: RST 08 
ADC A,H 
Routine to print a 16 bit signed 
integer which j= held im the HL 
register pair. A leading space 
is added. 
LiSis PUSH HL 
PUSH DE 
xOR A 
CALL L6@ 
BIT 7,H 
JR 2,L153 
LD A,22 
CALL Lé@ 
CALL L231 
LiS3s LD DE,18860 
CALL L168 
JR NC,L154 
LO DE,1060 
CALL L168 
JR NC,LI55 
LO DE,1@@ 
CALL L16@ 
JR NC,L156 
LD E,10 
CALL L1i6@ 
JR NC,L157 
JP Lies 
L154: CALL L120 
LtSs: LD DE,190a 
CALL Li2@ 
LiISé: LD DE,166 
CALL L120 
LiS?:s LD E,10 
CALL L128 
L158: LD E,! 
CALL L120 
xOR A 
POP DE 
POP HL 
1 JP L6@ 
i L148: PUSH HL 
q AND A 
SBC HL,DE 
POP HL 
RET 


H Repeated! y 
the result 


1 until 
A starts 


f=char @) 
character cade of the 
of HL. 


digit 


Subtract DE from HL 


with character code 
it finishes with 
Teft 
Print 


character. 


132 
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is negative. If 


L120: LD A,28 
AND A 

SBC HL,DE 
JR C,L122 
INC A 

JR L121 
ADD HL,DE 
JP Lé6@ 
14 bit 


Li2i: 


Li22: 
Negate a integer 
L231: 


RET 

the screen up 1 
LO HL, (14394) 
LD DE,33 
PUSH BL 
LD BC,&4 
ace HL,BC 
INC HL 
PLUSH Hi 
AOD HL,DE 
EX DE,HL 
LD HL,724 
sec HL,&C 
EX (SP) ,HL 
POP BC 
EX DE,HL 
LDIR 
POP HL 
LD BC,#82Bé6 
ADD HL,BC 
LO (16398) ,HL 
LD A,33 
LD (#4839) ,A 
LD A,S 
LD (#4@3A),A 


RET 
Wait a key to be 


return the value in 
register and test for break. 
out ic trapped and waits 
another Key to be pressed. 
LSis CALL #2BB 
INC H 
JR NZ,LS1 
CALL £2BB 
LD A,L 
CP £FF 
JR Z,L57 
LD BC,#FD7F 
xOR A 
PUSH HL 
SBC HL,BC 
POP HL 
JP 2,L252 
LD BC,#FCEF 
XOR A 
PUSH HL 
SBC HL,BC 
POP HL 
JR Z,L51 
LD B,H 
INC H 
RET 2 
LD C,L 
CALL £7BD 
LD A,CHL> 
cP @ 
RET 
See if any key 
like INKEYé 
LS3: CALL #2BB 
LD A,H 
CP #FE 
JR Z,L51 
JR LS4 
for n 1/5@ths of a 
if a key is pressed. 
SET 7,H 
LD (16436) ,HL 
LD HL,¢16436) 
LD A,H 
AND £7F 
OR L 


Scrall line 


LgSis 


pressed, 

the A 
Rub 
for 


for 


L573 


LS4: 


is pressed, works 


Pause sec 
leaving 


Lié5: 


L166: 


ZX8! 


This compiler by David 
Threlfall will speed up 

programs by as much as 
60 times. 


CC 


THE AIM OF this short series is to explain how 
it is possible to write a compiler for a machine 
as small as the ZX-81. We will look at the way 
that some of the Basic statements are 
translated — compiled — into machine code, 
and then go on to discuss extending the simple 
compiler to encompass string handling, 
multiple arrays and full variable names. 

Why compiled Basic? Basic was written as 
an easy-to-learn language and to make it easy 
to run it was designed to be interpretative. 
This means that as each line of code is 
executed it is “‘retranslated” into a succession 
of calls to machine-code subroutines stored in 
the Basic ROM. This does not mean that 
Basic is translated into machine code — far 
from it — that is the purpose of a compiler. 
This method makes the language very easy to 
work with, particularly for developing a 
program, but slow to run. 

Many compilers exist for the larger desk-top 
computers such as TRS-80, Pet, Apple and 
CP/M-based machines but those offering full 
floating-point arithmetic produce code only a 
few times faster than interpretative Basic as 


Line 


Po U sme 


kk yj Say 


most of the time is spend executing maths 
routines in the ROM rather than interpreting 
the code. ZXGT is the first true compiler 
small enough to fit into the ZX-81. To pvovide 
the necessary speed for games as well as to 
keep the compiler small — it is only just over 
2.3K bytes — it only runs integer Basic and so 
is restricted to numbers from -32768 to 32767 
with no strings or Boolean operations. The 
result is extremely fast code. 

Before we discuss writing a compiler in 
detail it might be as well to define the purpose 
of a compiler. Essentially there are two main 
types of compiler, the first takes each line of 
Basic and converts it into a very compact set of 
simple instructions which are interpreted by a 
run-time system. The second type takes the 
lines of Basic and generates machine-code 
statements which carry out the functions of 
the Basic. Amongst these statements there may 
be calls to larger hunks of machine code within 
the operating system. 

The first type of compiler produces very 
concise code but it cannot be executed directly 
by the microprocessor; instead, it is 


interpreted. The second type of compiler 
produces somewhat longer code which is 
directly executable and much faster. 

When the design of this compiler was 
contemplated, experience of other compilers 
such as Microsoft and Accel led to the 
conclusion that “speed meant integer’’. To get 
the most speed the generation of an 
intermediate was rejected in favour of a 
mixture of pure machine code and calls to a 
library of fast routines within the compiler 
run-time system. It was expected that this 
would lead to an average speed up to about 20 
times; in the event it was almost three times 
better than this. 

The ZX-81 is a good target for a compiler 
for several reasons. First, its interpretative 
Basic is very slow. On standard benchmarks 
running in Slow mode it is 10 times slower 
than the BBC machine making it impossible to 
write good games in Basic. A compiler would 
increase the speed and integer arithmetic 
should be sufficient for most games. 

Second, its Basic, in common with many 

(continued on page 135) 


Multiply 


RET 2 
CALL L532 
JR 2,L166 
two 16 bit 
together. One in 
in DE. Result in 
LO B,14 
LD C,D 
LD 4,E 
EX DE,HL 
LD HL,@ 
SRL C 
RRA 
JR NE,LIa2 
ADD HL,DE 
EX DE,HL 
ADD HL,HL 
EX DE,HL 
DJUNZ,L1@1 
RET 
Plot or unplot 4 pixel on 
screen. Assumes a full 24 
32 character screen, 
LO LD A,#28 
SUB B 
JP C,L253 
LD B,A 
LD A,1 
SRA B 
JR NC,LI 
LD A,4 
ity SRA C 
JR NC,L2 
RLO A 
L2: PUSH AF 
CALL LIS 
LD A,¢HL) 
RLO A 
CP €16 
JR NC,L4 
RRC A 
JR NC,L3 
XOR #8F 
Los LD B,A 
L4: LD DE,#@C9E 
LD A,¢#40305 
SUB E 
JP M,LS6 
POP AF 
CPL 
AND B 
JR L? 
POP AF 
OR B 
Ls cP 8 
JR C,LE 
KOR #8F 
JP L6@ 
LD 4,23 
SUB B 
JP C,L253 
LD A,C 
AND #€1F 
LD C,A 
PUSH BC 
PUSH BC 
PUSH BC 
xOR A 
RL B 
RL B 
RL B 
LD L,8 
LD H,A 
ADD HL,HL 
ADD HL,HL 
POP BC 
LD C,B 
LD B,A 
ADD HL,BC 
POP BC 
LD B,A 
ADD HL,BC 
LD BC,¢16394) 
ADD HL,BC 
INC HL 
LD ¢16398) ,HL 
POP BC 


integers 
the other 
Li@e@: 


L1@1: 


Li@2: 


Lér 


L8: 
Lis: 
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signed 
HL, 
AL... 


line 
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a a pe er a ter 


== 


Everything for the Acorn and BBC microcomputer user. 


ACORN USER EXHIBITION 


Cunard International Hotel 2:25 'sscus 1: 
25-28 August 1983 
The Acorn User Exhibition at the Admission charges: Adults £2 per 
Cunard, Hammersmith will house the ticket, Children £1 per ticket. 
largest display of Acorn products ever We have arranged for nearly every 
assembled under one roof. It will be four exhibitor to redeem the cost of your ticket 
days of non-stop entertainment and when you buy something from their stand. 
education for parents and children alike. Group rates: 10% discount for parties 
The new Electron, the second . of 10 or more. 
processors for the BBC micro, the BBC Buses: Frequent services from central 
Buggy, all the new software and hardware — London. 
will be on show. There'll be competitions, Tubes: Hammersmith Broadway — 
prizes, Acorn experts to answer your Metropolitan, District and Piccadilly lines. 
technical questions, demonstrations and Car Parking: Several car parks in the 
lots and lots of bargains. immediate area. 
If you are an Acorn owner, or just For details of exhibition stands and 
thinking about being one, you can't afford advance ticket sales contact Computer 


2F%-, »,, to miss it. Marketplace Ltd, 20 Orange Street, 
alt, 4. GOT Opening hours: August 25th-27th, London WC2H 7 ED. Tel: 01-930 1612. 
 LOam-7 pm; August 28th, 1Oam-4 pm. 


% ; of . ADVANCE BOOKING COUPON Miss the queue — buy your tickets in advance. 


Aa 553 Computer Marketplace Ltd, 20 Orange Street, London WC2H 7ED. | 
% yon Please send__._———— Adult tickets at £2 Childrens tickets at | 
Ml 
2% | enclose a cheque/postal order value £___ payable to Computer Marketplace I 
ee, 
aot 1 Name | 
| Address 


SPECTRUM 16/48 
ZX81-16K/DRAGON 32/BBC A+B 


ADVENTURE 200 (16k) 


OVER 200 PLACES to explore. Written in machine code and 
using advanced data compression techniques it squeezes a true 
fixed-map adventure into just 16K — all held in ram — no extra 
cassette reads or books of text. Unlike a randomly generated 


For the 16K or 48K 


ORIC-18° ; 


So fast, it’ 


maze type game this is a real test of your tactical skill, It starts 
take your easy but the further you progress the more dangerous and 
breath away! — difficult the problems become as you use objects around you to 
overcome obstacles and you are the hero! Flexible command 

only format allows abbreviation multiple word lines. 


FEATURES hy ~ Other games from Foilkade include: 
@ Written entirely Ze, “ = AWARI — Ancient African game of logic 
in MACHINE CODE } “% 
@ Over 50 skill levels : FANTASTIC VOYAGE — (ZX81 16K only) Real-time 
@ Random scoring spiders simulation of micro-sub in human body. Real vascular map and 
@ One or Two Player Option fast m/code graphics. 


@ Hall of Fame @ Full colour and sound 
®@ Bonus lives every 12000 points @ Deadly PACPERSON attacks 


.. Blast the fast moving centipede, as it snakes down towards 
you, in the depths of the green forest. Score points by 
shooting-up mushrooms and the deadly spiders. But beware 
iif”__ of the hungry PACPERSON, which will gobble anything in 
(= its path. The higher your score rises, the faster the action 
becomes, until it is only a screaming blur of colour and sound. 
Lye Send cheque or P.O. for £5.50 (postage paid), 
Mm, Stating computer type and memory size to:- 


THE FOILKADE CHALLENGE: Buy both Adventure and 
Awari and enter our prize competition. SAE for details. 


All games £5.95 inc. 2 for £9.95 3 for £13.95 


£1000 IN PRIZES 
FOILKADE LTD 


Dept YC5, 66 LITTLEDEAN, YATE, BRISTOL BS17 4UQ 
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BEER 6821 S8BBEES2SE FHEEEeSAEooSeEo SERPH OF GBEEROSE | 


tinued from page 133) 

ther machines, is tokenised, this means that 
ill reserved words such as Let, Print and so on 
a paige as a single byte of code. This 
s Sem very easy for the compiler to 


% Basic i is rigorous. You may not leave out 
Let as in many Basics and after Then the word 
oto may not be omitted. 

The Basic is syntax-checked on input, so 
much of the error checking is already done. In 
, the only “errors” which can now occur 
arise where a particular function — such as 
strings — is not supported by the compiler. 

+ The decision to restrict the scope of the 
iler was taken for several reasons. The 
st was that the compiler was written in 
nbler language rather than in machine 
ode, and only about 1.5K’s worth of machine 
ode can be held in assembler in a 16K 
chine. The compiler was written in two 

ghly equal sections yielding a total of 2,300 
es of machine code. Also, the ZX-81 has no 
cs and only a very slow tape interface, so 
compiler has to be in memory at the same 
time as both the original Basic and the 
machine code generated by the compiler, So 
keeping it small was important. 

: The first restriction to be imposed was to 
limit single letter variables, A-Y. By having 
only 25 variables a predefined area of memory 
be set aside for them which may be 
accessed by adding the base address of this 
‘area to the position of the letter in the 
alphabet. This position is fixed in the compiler 
‘ nd ifa variable is required the code to load it 
into the accumulator can be written by the 
‘compiler 

+ Next, the compiler was limited to one array 
~Z. By having only one array, which may be 
‘of any size that will fit in the machine, it can 
‘be placed above the Basic system and below 
the machine stack. 

. Furthermore, strings were omitted to keep 
the compiler small and to avoid the dynamic 
allocation of space their use entails. Dynamic 
allocation means that as the string gets longer 
‘more space is made for it; this can be slow. 

» For loops in this compiler have only positive 
‘single increments; the Step keyword is not 
supported. Also Boolean algebra — And, Or 
‘and Not — is not available. 

. Arithmetic expressions, except in Let s:ate- 
‘ments, must be enclosed in parentheses as this 
“makes the scope of the expression considerably 
easier to assess. This does not invalidate 
execution of the code in normal interpretative 
“mode. 

As regards the interface to Sinclair’s Basic 

ROM, where possible the standard routines in 
‘the Sinclair ROM were used, but it soon 
became clear that in many cases this would not 
be possible. Two particular examples where it 
would at first seem possible to use the ROM 
‘routines but where it was decided to write 
‘special routines are worth considering. 
| Try plotting at every point on the screen 
sand by careful observation you might notice 
_ that the top right-hand corner takes 70 percent 
longer to plot than the bottom left. Because of 
‘the variable length lines which are possible 
-with the 1K RAM, the machine takes a long 

time to calculate where a particular point is in 
(continued on page 137) 
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(listing continued from page 133) 
LD A,24 
SUB B 
LD (16442),A 
LD A,33 
SUB C 
LD (16441),4 
RET 
Print the character ot token 
that is held in the A register. 
If we are at the bottom of the 
screen then display a ? and wait 
for a Key to be pressed. If it 
is the COPY Key make a copy. If 
it is the SLOW key scroll up at 
two lines per second. If it i¢ 
the CONTINUE Key then clear the 
screen and continue. Break 
returns to BASIC. Any other Key 
causes a fast scroll. 
Lé@: PUSH DE 
PUSH HL 
PUSH BC 
PUSH AF 
LD A,(16442) 
CP 2 
JR Z.L63 
POP AF 
cP 118 
JR Z,L61 
CP 64 
JR NC,Lé68 
LD HL,¢16398) 
LD ¢HLY,A 
INC HL 
LD €16398) ,HL 
LD A,¢16441) 
DEC A 
LD ¢16441),A 
LD A,¢HL) 
cP 118 
JR NZ,LS64 
LD A,¢16442) 
DEC A 
LD (16442) ,A 
INC HL 
€16398)> ,HL 
A,33 
€16441),A 
Lé64 
HL , (146398) 
A, CHL) 
118 
2,L62 
INC HL 
JR L74 
LD HL,¢16396) 
LD BC,76@ 
ADD HL,BC 
LD A,143 
LD ¢HL),A 
CALL L53 


CALL #869 

JR L6éé 

LD HL,18608 

DEC HL 

LD A,L 

OR H 

JR NZ,L77 

RET 
Print a sequence of characters. 
DE points to where the 


characters are and BC is the 
number of them there are, 
Printing is started at the 
present cursor position. 
Lé5: LD A,B 

OR C 

RET 2 

LD A,(DE> 

CALL Lé6@ 

INC DE 

DEC BC 

JR LSS 
Expand Tokens into the full 
Keywords adding blanks front and 
back where necessary, 
Lé8: CP 67 

JR C,L4? 

CF 192 

RES 6,A 

JP C,L7& 

AND £3F 

LD HL,#111 

LD B,A 

INC B 

cP 33 

JR NC,L76 

XOR A 

CALL L6®@ 

BIT 7,€HL> 

INC HL 

JR 2Z,L708 

DJINZ ,L7@ 

LD A,¢HL) 

BIT 7,A 

JR NZ,L72 

CALL Lé@ 

INC HL 

JR L7Z1 

AND #3F 

CALL Lé@ 

xXOR A 

JP L73 
An overflow of some sort has 
occured so report an error B. 
L253; RST@8 

ADC A,D 
Divide the signed integer in HL 
by the signed integer in ODE, 
result is in HL. 
L26; LD A,E 

OR D 

JR 2,253 

CALL L486 

PUSH BC 

LD A,H 

OR D 

RLCA 

JR C,L253 

LO C,E 

LD B,D 

LD DE,@ 

PUSH DE 

EX DE,HL 

INC HL 

ADD HL,HL 

EX DE,HL 

ADD HKL,HL 

LD A,C 

SUB L 

LD A,B 

SBC A,H 

—X DE,HL 

JR NC,L21 

€X DE,HL 

EX DE,HL 


(listing continued on page 137) 
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TAR! 40 


South London's Largest 
Micro Computer 
Centre } VS 


a fas 


Less Basic 


aeeess 64 


Including Free Word Processor 
pia bo on Cassette or Disk. 


OL Ll TL Rel aks ke teskoel le 


64K 48K 
£345.00 £229.95 
—_ + » Less Basic 
2 Vic2 
cee Programmer Kit £39.90 
21k £169.95 48k Up Grade for Atari 400 £73.50 


includes 5 Free programmes. 


Atari 800 48K inc Atari 810 Disk 
VIC 1541 Disk Drive £299.95 | basic £469.95 Drive £299.00 
16K RAM Pack £39.95 | atari410Cassette £49.00 Atari 822 Printer £199.95 


vic Cassette £44.95 16k RAM Pack 


IC Printer £229.00 (Expandable To 24K £49.95 ‘ ieheo 
es Ideal ne tain a ei Plus Daisy Wheel and Dot Matrix printers 


Seikosha GP100 VC Printer £249.95 for the Atari range From £99.95 
Commodore 64 Software Now in Stock 


Main Commodore Dealer for 


New 500 series, New 700 series Business Computers. 


Atari 400 Typewriter keyboard. Direct easy 
replacement for standard keyboard £59.95 


Largest Stocks of Software in South London. 
Available on Cassette, Disk or Cartridge. Massive 
ranges for: 


Just Arrived... 


BBC Model B £399.95 Atari, Spectrum, ZX81, BBC and Dragon. 

Plus Disk Drives, Printers and Software. 

Texas TI99A £159.95 Printers 

Plus Disk Drives, Voice Synthesizer and Software. We carry a wide range of printers including: 
Epson HX-20 Portable Amber Dot Matrix £89.95 
Plus probably the largest range of Epson software Seikosha GP1O0A £229.95 
and accessories Epson FX80 New 160cps £449.95 
Epson QX-10 Business Computer Smith-Corona Daisy Wheel £549.95 


Cables and interfaces for most home 
micro’s In stock. 


Sinclair Spectrum Colour Computer 
16K £124.95 


Very latest — just in. 


THE AMAZING ORIC -1 


Colour Computer 


_ ™™ * 40Columns x 28 rows. 48K £174.95 
told ttre, * Microsoft Basic We carry massive 
hobbits * 8 Colours. stocks of Software oe 
* Bullt-in Sound for the Spectrum. TRE R Re EEE SE fF 


TD hh bebsteboeociets Synthesiser. 
a ee * High Res Graphics. 
48K Microsoft Basic £169.95 


16K Microsoft Basic Phonel 
Come in for a Demonstration. 


DRAGON 32 £198.95hme 


Limited stocks available. New software coming in 
all the time. Come in for a demo or send for our list. 


Over 900 software programmes always in stock Mail Order — send for our Comprehensive list. 


We carry probably the widest range with Ask about our Credit Facilities 
continuous demonstrations Access/ Barclaycard 


rt exchange deals or cash 
ELS oa 


3 Eden Walk Precinct, on ee zl 
VISION STORE Kingston-on-Thames, Surrey. __ ft yf SORE 
Tel: 01-546 8974 | ce \\ | 
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Sinclair ZX81 £49.95 aS 2 ee 
16K RAM £27.95 B. 2.a EE EE SF ee 
Printer £59.95 


Export All our hardware and software 
is available Tax-Free to overseas customers, 
please send for our comprehensive list. 


All our prices include VAT 


Prices correct at teme of gaing to press but subject ta change without notice 


offer excellent pa 


or your old machine. 


for 


MSA». .ws 
PAPEL PLSyYyYD 
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(continued from page 135) 
‘the Display File. Using the entry point given 
in Mr Logan’s book on the ZX-81 ROM it 
~ was possible to make the plotting an average 
> four times faster if called from machine code. 
By modifying the calculation of the Display 
File address, knowing that ZXGT will only 
tun on a 16K machine, it can be made 35 
_ times faster than Basic. 

The second problem is that if a Print causes 

the screerr to be full after a call to Sinclair’s 
+ printing routine, an error 5 results. When 

using Basic pressing Continue allows the 
' screen to clear and the program to go on. 
+ However, if a machine-code program causes 

this to happen it will not return to that 

machine-code program. For this reason new 

Screen-handling routines are built into ZXGT 

which do not call the ROM, The final version 
_ handles all keyword expansion and, when the 
screen is full, gives you several options. 

You can Press C to continue as before; or 
press D/Slow and the screen will scroll up at 
about two lines per second while your finger is 

on the key, Alternatively press Z/Copy and a 
' copy is made on to the ZX Printer. A fourth 
} option is to press any other key than C, D, Z 
_ and Break and the screen scrolls at speed — 


Figure 1. The column on the right shows how 
many times faster ZXGT is. 


Test ZXGT ZX-81 
1. For-Next loop * {seconds) 
1000 0.11 19 172 
2. If loop * 1000 0.30 27.4 91 
3.As2 + 

A=L/L*L+1-L 2.6 65 25 
4,A$2 + 


A=L/2*3+45 5.0 63 
5. As 4 + GoSub 5.0 79 
6. As 5 + inner 

For loop 5.7 
7, As 6°+ Array 
assign 7.0 


) up to about 40 lines per second. The scroll is 
much faster than Sinclair’s and does not result 
in a fragmented Display File which is hard to 
clear. Try a screen of Scrolls in Basic followed 
by CLS; it takes several seconds to clear. 

_ The speed improvement of ZXGT over 

; Sinclair Basic is spectacular, varying from 13 

.to 172 times faster than Basic in the seme 
mode — Slow or Fast. 

For example, a For loop of 1,000 steps in 
interpreted Basic takes 19 seconds in Slow 
mode while ZXGT takes a little over 0.1 
seconds. To get a feel for how quick this is, if 
this is run in Fast mode under ZXGT it takes 

, 0.03 seconds and, by comparison, a large 
mainframe computer running Fortran needs 

+ 0,001 seconds. In addition, the order of 

statements no longer matters for speed. 

On the standard benchmarks the Slow mode 
comparisons between ZXGT and Basic were 
as shown in figure 1. 

It is difficult to comprehend what a factor of 
60 speed-up on a program means until you 
realise one hour becomes one minute. 

Now for the Assembler listing: those who 
wish to assemble the ZXGT code given with 


| these articles should note the following. All 


numbers starting $ are hexadecimal. All RST 
commands are in hex but the dollar is not 


(listing continued from page 135) 


RR OH 
RRL 

Lb 4,C 

SUB L 

LD A,B 

SBC A,H 

JP M,L22 
LD A,C 

SUB L 

LD C,A 

LD 4,8 

SBC A,H 

LD B,A 

EX ¢SP),HL 
ADD HL,0E 
—X (SP) ,HL 
JR 22 

POP HL 

POP BC 

BIT 7,B 

JP NZ,L231 
RET 


Find the 
and make 


sign of the division 
both divisor and 


dividend positive. Sign is in B. 


L4@: 


JP NZ,L231 
RET 


Generate a pseudo random integer 
number using the standard 
Sinclair Seed. The result i¢ 
always between @ and 32768. 


LD DE,¢(16434) 

LD H,E 

LD L,#FD 

iD 4,0 

OR A 

SBC HL ,DE 

SBC A, 

SBC HL,DE 

SBC A,6 

LD E,A 

LD D,@ 

SBC HL,DE 

JR NC,+1 

INC HL 

LD (16434) ,HL 

RES 7,H 

RET 
a REM statement to contain 
the code which we are 
generating- This REM always 
contains two 118’s at the start 
to stop BASIC trying to list the 
machine code. There is a call to 
ROM in here and this routine 
must be executed in FAST mode. 

length of code arrives in 
On return HL is the address 

of the first location available. 
18816 is the location of the 
first character in the REM. 


L187: INC BC 
INC BC 
PUSH BC 
LD HL,6 
ADD HL,BC 
LD B,H 
LD C,L 
LD HL,18816 
CALL #9A3 
INC HL 
LO A,118 
LD (DE),A 
LD (HL) ,@ 


LOD. 


Make 


given. The labels are LO to L255. All 
comment lines should be omitted. This is one 
third of the code. You will require a Rem of 
length 2,303 bytes as the first line in the 
machine. Note that this means that 

PEEK 16511 + 256 * PEEK 16512 = 2303 
The remaining two-thirds of the code almost 
fill the machine by themselves, so this third 
must be assembled and then deleted. 

The entry point to the complete compiler is 


INC HL 
LD CHL) ,2 
INC HL 
POP BC 
INC BC 
INC BC 
LD (HL),C 
INC HL 


LD (HL),B 
INC HL 

LD ¢HL),234 
INC HL 

LD ¢HL),A 
INC Hk 

LD (HL),A 
INC HL 

RET 


Get a signed integer from the 
Keyboard - used for INPUT and to 
ask user where the code should 
be put (see the second half of 
the code?). 


The result is returned in the HL 
register pair. 


Lee: LD HL,®@ 

PUSH HL 

PUSH HL 

CALL LS51 

cP 22 

JR N2,L87 

POP HL 

POP DE 

PUSH AF 

PUSH HL 

CALL L40 

JR L&> 

cp 119 

POP HL 

JR Z,L88 

ADD HL,HL 

PUSH HL 

ADD 

ADD 

For 

ADD 

sue 

LD B,@ 

LD C,A 

ADD Ht ,@C 

ADD A, 28 

CALL Lae 

JR 82 

Lee: POP AF 
FALL 2,L231 

L923 RET 


Save the code away into the the 
location pointed to by location 
16567. lf the SLOW key is 
pressed disptay the location and 
contents — useful in debugging. 


L241: PUSH BC 
PUSH HL 
LD HL,(16507) 
PUSH AF 
LD (HL) ,A 
PUSH HL 
INC HL 
LD (165@7),HL 
CALL L53 
cP 41 
JR NZ2,L242 
LD A,118 
CALL Lée@ 
POP HL 
CALL L151 
POP AF 
LD H,@ 
LO L,A 
CALL L151 
JR L243 
POP HL 
POP AF 
POP HL 
POP BC 
XOR A 
RET 


L82: 
Lay: 


17389 — use Rand Usr 17389 — for the code 
to be put in a Rem at line two or 17381 if you 
wish it to ask where the code is to be put. 

The entry to the code generated by ZXGT 
is at 18823. 

Next month we shall give details of the way 
that the compiler translates Basic with 
examples from the standard Basic repertoire. 


We shall also supply a complete listing of ‘7 


compiler in machine code. 
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Tim Hartnell’s Success in the Fast Lane Computer Guides * 


Make the most of your 


BBC SPECTRUM 
DRAGON ATARI VIC 


ZX81 ATOM 


With Aalfa million books sold, Tim Hartnell and Interface Publications seem to be doing something right for those who want to master their 
computers quickly. Tim explains: ‘We concentrate on books written in clear English, with a minimum of technical terms, with lots and lots of com- 
plete programs, so you can get something worthwhile running within minutes of first opening the book”. 


BBC 

( ) INSTANT MACHINE CODE — Jeremy Ruston, tape and 
book. Enter program in BASIC, trigger the compiler, and it 
changes automatically into superfast BBC machine code. 
Simple to use — £34.95. 


( ) LET YOUR BBC MICRO TEACH YO!) TO PROGRAM 
— Tim Hartnell — £6.45. 


( ) THE BBC MICRO REVEALED — Jeremy Ruston — 
£7.95. 


SPECTRUM and 2X81 

( ) PROGRAMMING THE ZX SPECTRUM — Tim Hartnell 
and Dilwyn Jones. Over 100 programs. The UK's leading 
book for learning to master the Spectrum — £6.95. 


)}60 GAMES AND APPLICATIONS FOR THE SPEC- 
TRUM — David Harwood — £4.95. 


) INSTANT SPECTRUM PROGRAMMING — Tim Hart- 
nell — C-60 spoken word tape with book, simple and fun to 
follow — £4.95. 


) BEYOND SIMPLE BASIC — DELVING DEEPER INTO 
YOUR ZX SPECTRUM — Dilwyn Jones — £7.95. 


) CREATING ARCADE GAMES ON THE ZX SPEC- 
TRUM — Daniel Haywood. Full instructions with 17 major 
programs as a bonus — £3.95. 


) 20 SIMPLE ELECTRONIC PROJECTS FOR THE SPEC- 
TRUM AND ZX81 — Stephen Adams — £6.45. 


) GAMES ZX COMPUTERS PLAY — edited Tim Hartnell 
— 15 games each for Spectrum and ZX81 — just £3.95. 


) GETTING ACQUAINTED WITH YOUR ZX81 — Tim 
Hartnell — £5.95. 


) 34 AMAZING GAMES FOR THE 1K ZX81 — Alastair 
Gourlay — £4.95. 


) 49 EXPLOSIVE GAMES FOR THE 2X81 — Tim Hartnell 
— £5.95. 


) MASTERING MACHINE CODE ON YOUR ZX81 — 
Toni Baker — £7.50. 


) MACHINE INTELLIGENT PROGRAMS FOR THE 16K 
ZX81 — Charlton/Jones/Harrison — includes Backgam- 
mon and Eliza — £5.25. 


DRAGON 

( ) MAKING THE MOST OF YOUR DRAGON 2 — Clive 
Gifford — Over 150 programs, explores all the Dragon‘s 
resources — £5.95. 


{ ) DYNAMIC GAMES FOR THE DRAGON 32 — Robert 
Young and Tim Hartnell — Thirty great games including 
Asteroid, Space Search, Reversi/Othello and Cubik’s 
Rube — £4.95. 


ATARI 

( ) MAKING THE MOST OF YOUR ATARI — Paul Bunn — 
Master the sound and graphics and get your Atari to do just 
what you want it to. More than 20 major games — £8.95. 


VIC 
( ) GETTING ACQUAINTED WITH YOUR VIC 20 — Tim 
Hartnell — £6.95. 


( ) ZAP! POW! BOOM! ARCADE GAMES FOR THE VIC 
20 — Mark Ramshaw — £7.95. 


( ) 50 OUTSTANDING GAMES FOR THE VIC 20 — Sym- 
phony for a Melancholy Computer — Tim Hartnell — 
£6.95. 


ATOM 
{ ) GETTING ACQUAINTED WITH YOUR ACORN 
ATOM — Trevor Sharples and Tim Hartnell — £7.95. 


( )}39 TESTED PROGRAMS FOR THE ACORN ATOM 
— edited Tim Hartnell — £6.45. 


PASCAL/BUSINESS 

( ) LEARN PASCAL ON YOUR BASIC MICRO (Pascal for 
Human Beings) — Jeremy Ruston. Second edition. This 
book comes complete with a compiler listing which allows 
you to run simple Pascal programs on your BASIC micro 
(including BBC, Spectrum, VIC, Oric, Apple, IBM PC, 
Dragon) — £5.95. 


( )}HOW TO COMPUTERISE YOUR BUSINESS — 
SUCCESSFULLY — Derrick Davey and Richard 
Womack, foreword Tim Hartnell — £6.95. 


Interface Publications, Dept. YC7, 44-46 Earls Court Road, London, W8 6EJ. 


Please send me the books indicated above. | enclose f. 


Name__ 


Address 
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WE i 1) Fas8882 


List 


Listing 7. 
16514-253 203 
16516-5393 246 || 
16516-2085 7 
i6S2ee@-2 221 
16S522-33 i142 
16524-64 201 
16626-e37 935 ' 
16623-i1 12 
168538-25 sS2 
L6532-245 2ea5 
16534-1581 2 
16535-2025 146 
16S3S-2 205 
16540-32 2 
16S42-221 33 
1654¢4-165 64 
16S46-195 164 
16546-2 214 
1655@-253 58 
16552-4408 64 
16554-1938 i194 
L6S556-S8 486 
165S58-64 225 
1656@-146 2 
16562-205 32 
416864-e2 e221 
16566-33 142 
{6566-64 1395 
16578-16564 e 


Listing 2. 

4 REM 

1@ FOR A=16S14 

TO 16873 

20 INPUT & 

39 SCROLL 

4@ PRINT A,B 

5@ POKE a,& 

6@ NEXT A 
skein 


Figure 7. An exaggerated illustration of TV 
screen scanning. The unbroken fine is the 

| active fine, the dotted line is the line retrace 
and the long line from bottom right to top feft 
is the end-of-screen retrace. The lines on the 
next screen of information will be in the gaps 
betwen these lines. 


Figure 2. The even lines are transmitted in the 
first screen of information. The odd — dotted 


Taylor has a 


| — lines are transmitted in the second screen of 
information. 


but the screen goes 
blank. Richard 


compromise, 


| Fast mode is all very well i 


CREEN 


THE CULMINATION of this article will be a 
machine-code program for any memory size 
ZX-81 which will allow you to run Basic 
programs in Slow mode at twice the normal 
speed. It does this by creating an intemediary 
between Fast and Slow mode. The operating 
characteristics are similar to those of slow 


| mode except that there is a slight lack of 


contrast and some screen flicker is introduced. 

The program in listing 2 is a hexadecimal 
loader program for entering the machine code. 
Line | is a Rem statment followed by 70 Xs. 
The actual machine code is shown in listing 1. 
Each byte should be entered, followed by 
Newline. Care should be taken to ensure that 


each byte is entered into the correct address. ; 


When you have finished, delete all lines except 

the line 1 Rem statement which now holds the 

machine code. Save a version on tape. Enter: 
RAND USR 16514 

and Newline. If all is well then characters 

should appear to be composed of small dots 

and the screen should flicker slightly. The 


machine will return to Slow mode if Fast, 
Slow, Pause, Copy, LList or LPrint are used; 
it will also return to slow mode if a program 
line is entered. 

A program must contain the Rem statement 
if it is to use this new mode. The statement 

RAND USR 16514 
can be used as a program line as well as a 
direct command. The program has many uses 
and existing software can easily be converted 
to use this new facility. 

Normally the ZX-81 spends 75 percent of its 
time on updating the display. My program 
decreases this to only 50 percent. The con- 
sequences of this are that some display flicker 
is introduced and the display loses some of its 
contrast. To understand how the program 
works, it helps to know a bit about how a TV 
works. A television display is made up of a 
fast-moving beam of electrons which 
bombards the phosphor-coated screen and 
makes it glow. The amount the phosphor 

(continued on next page} 
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(continued from previous page] 


glows is proportional to the intensity of the 
electron beam which is controlled, in this case, 
by the computer. 

The beam moves too fast for the human eye 
to see its individual movements. The beam 


travels in an ordered and logical way in order, 


to be sure that it visits every part of the screen. 
Its movement can be likened to reading a 
book. It starts at the top left-hand corner and 
travels horizontally from left to right. When it 
reaches the extreme right-hand side it flies 
back to the left hand side, sufficiently below 
the previous scan line to allow another scan 
line to be inserted between the first two later. 

The beam carries on doing this until it 
reaches the bottom right-hand corner, then 
covers the whole screen again, except this time 
it is filling the gaps between the first set of 
scan lines. When the beam reaches the bottom 
right-hand corner again it will return to the 
top and the entire cycle will be repeated again. 

The ZX-81 signal starts at the top by 
transmitting 55 white lines, followed by 192 
lines which contain the actual active screen 
area. Each character is eight lines high and 
there are 24 rows of characters: eight times 24 
equals 192, 

Then there are another 55 white lines. This 
adds up to 302 lines which is about half of 625 
lines — the total number of lines displayed by 
television receivers in this country. It is not 
exactly half because some extra blank lines are 
transmitted while the computer is reading the 


Disassembled machine-code listing. 


SET 6,.¢1Y453> T 
CALL S15 5 
LI l%,LABEL A 5 


| LABEL A 


LI As t1lé424 


ALD As 
LO «16 
CALL 658 


CALL 544 
LD IX. LABEL AR 


| JP 676 


start of new display routine 
Return to Basic 


Gutrput the disrlay. This only 
harrens on ever lines. 


Read keyboard and 
incr 


LD IX,LABEL BE 
JF 676 " 
LABEL E OuT 253.80 


Sr 
his puts the machine inte 


LOW mode 
et interrupt vector ta 


ement franes counter. 

t interruet vector ta start 

+ diselay routine for add lines. 
Return to interrueted erogram. 


Makes sure that all future 
interrurts will be of the 
norichaskab le type, 

Humber of blank lines above car 
be low active screen. 

Add an extra 194 lines 
Restores new value 

Initiates the walue inte 

the system, 

Fead keykhoard and increment 
frames couriter. 

Let next interrurt be to the 
even line routine 

Return to interrueted erceran, _| 


keyboard — which it does 50 times every 
second — and incrementing the Frames 
counter. 

Exactly the same picture is transmitted on 
both the odd and even screens of the signal. 
The ZX-81 actually executes the program 
during the 110 blank lines. The rest of the 
time its services are needed to supervise the 


television display hardware. If some way of 
increasing the number of blank lines, without 
seriously reducing the picture quality, could 
be found then program would run much 
faster. 

The best method is to only transmit the 
picture on the even lines and to transmit blank 
lines during the whole of the odd screen. 


The affordable FORTH 


A full implementation of this very fast running languag® 
ideal for writing fast moving arcade type games. Allows the 


(2 7 


full colour and sound facilities of the Spectrum to be used 14.9 
Future Microdrive enhancements will be made available. 48K ? 
Spectrum only 
Chess 1.4 10 Levels m/c. Graphic screen display. 16K 2X81 only 
8.95 
Invaders Very fast mic action. Includes mystery ship and 
i increasingly difficult screens. 16K ZX81 only. | 445 
Mazeman A tast action m/c game that reproduces the 


spirit of the original. The Spectrum version 
includes excellent graphics and sound. 16K 
2X81 & 16/48K Spectrum 


2X81 
8.95 


ABERSOFT 


7 MAES AFALLEN, BOW ST, DYFED,SY24 5BA 


EN 24-hour Ansafone for Access orders on (0970) 828851 


Based on the original game by Crowther, this 
game was the start of the Adventure craze 
Reviewed Sinclair User.Iss.2. Features Save 
game routine as the game can literally take 
months to complete. 16K 2X81 & 48K 
Spectrum 


Adventure 1 


VILERIX\ 
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ON THE MAKKET- 


Atoey A 


aca howe 


CUR NENBREIN HAS 7HE 
HIGHEST TQ OF ANY MIKO 


The marvellous NewBrain 
microcomputer has 32K RAM, 29K 
ROM, and a built-in Maths Pack in 
its 11 inch width. This, combined 
with 40 or 80 column screen 
handling makes it quite the most 
intelligent micro at the price. Why 
not pop in and give it an IO test? 


| Hew Lean 


MIiCROCELL 
_ 


$ 29 


CP/M Licence and Documentation 
Total Cost of System A 


Excluding Monitor 


£603.-.v.a.t. 


(A 32K CP/M, with a single 200K Floppy Drive). CA 
NewBrain Model A £234 Ie / 
Disk Controller £120 

Floppy Drive (200K7 £195 S 
Extra for Large Power Supply £ 25 LF 


ATTENTION 
All Games Programmers 


| If you can feed our 
DRAGON we can make 
} Your Fortune 


| We urgently require top quality original games 
I | programmes, arcade or otherwise, for the 


. | DRAGON 32 


Whether you are young or old, experienced or new to 
the business, yours may be just the game we are looking 
for... and we will reward you by paying the highest 
royalties and featuring your work in our national 
advertising campaign and our latest games catalogue. 
Send your cassettes with full details and instructions for 
immediate appraisal to: — 


7 WOODFALL, ASTLEY PARK 
CHORLEY, LANCS, PR7 1XD. 


_— — : 


COMPUTER SYSTEMS 


Why NOT COME iN AND SEE US 
AT GUAR MEW SHOP 
LL NEW BRIGGATE, LEEDS 2 
NEXT TG The GRAND THEATRE 


I The Opportunity You Have 
Been Waiting For To 
Turn YOUR Ideas Into Money! 


lf you, either by yourself or with a team of 
colleagues, have written an original game 
for any of the following home microcomputers 


SINCLAIR SPECTRUM COMMODORE 20 or 6 
BBC MODEL B TEXAS INSTRUMENTS § 
DRAGON APPLE II 
ORIC 1 ATARI 

—then look no further. 


Whether it be the best shoot'em up arcade 

action yet devised, a fiendishly cunning adven- 

ture, a challenging strategy game for two (or 

more) players, or just a bit of fun for the very 

young, we have the resources, expertise, and 

contacts to professionally package and market 
your game WORLDWIDE. 


lf we like it, we will arrange a meeting with you 
to offer you our very attractive terms. 


Send a cassette or disc copy (keep one for 
yourself) by registered mail for your own 
protection to: 


nee eee eee CeCe Ce Cee ee 
tii. M.A << =< — =U )-a-~ 


Dept. 1. 79 BRODRICK RD 


EASTBOURNE, SUSSEX 


Megabyte 
Marketing 


REMEMBER .. . 


time is all important—so.! 
ae ee ee ee ee ee eee eee ee 
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eH Speci 
L6’GHOST’S REVENGE 


by Dominic Wood 


The best maze-chaser game available for the Spectrum “Super-fast 
machine code action *Excellent graphics *Full use of colour *Sound 
effects and tunes “Normal or Invisible maze “Skill level selector, 
novice to expert; this game cannot be beaten “Usual features, gobble 
action, four ghosts, power pods that turn the ghosts blue, blue 
ghosts give 400, 800, 1200, 1600 bonus points. Top score, for 
Spectrum 16k or 48k. ONLY £5.95 


“cyBOTRON 


by Dominic Wood 


New from Micromania, this has to be one of the best arcade type 
games available for the Spectrum. Blast away the attacking robots 
before they get you “Super-fast 100% machine code action 
*Excellent, smooth full colour graphics “Explosive sound effects 
“Four different types of robots *Deadly accurate bombs *With up 
to 50 robots on screen at a time, this game cannot be beaten. Top 


score, for Spectrum 16k or 48k. 


ONLY £5.95 


PRICES ARE FULLY INCLUSIVE. GUARANTEED DESPATCH BY 
1ST CLASS RETURN POST. TRADE INQUIRES WELCOME 


MICROMANIA 


For 48K £4.95 inc. 


A challenging adventure set in 
the Mines of Moria. 


Can you survive encounters with 
the monsters of Middle-Earth? 
Will the wizard help you? 

Are you fated to die beside the 
sealed doors or have you the 
power to open them? 

Unless you find Durins Ring you 
will never leave the mines alive! 
A game to test your character. 


For 48K £4,95 inc. 


Super arcade action— 
Help your jogger cross the 
motor-way and the river. 


e@ Road, Cars, Lorries, River, 
Crocs, Logs & More! 

e Increasing Skill Levels. 

@ Fast Machine Code. 

@ Smooth Full Colour Graphics. 

e Sound Effects. 

e Hall of Fame 


For 48K £4.95 inc. 


An exciting role-playing 
adventure. 


Where in the Castle Perilous is 
the Holy Grail? 

Gather armour and weapons to 
fight monsters. 

Sell treasure to a trader in 
exchange for strength potions 
and wound ointment. 

Where will the warp take you 
to? 

The Knights of the Round- Table 
undertook such quests as a test 
of their Knighthood. 

For you it will prove a test of 
skill, logic, intelligence and luck. 


*Ask for Severn Software at your local 


computer store. 
*Dealer enquiries welcome-excellent 
trade terms. l 


Send cash/cheque/PO to: Micromania. 14 Lower Hill Rd., Epsom, 
Surrey, KT19 8LT. Please write clearly your Name, Address and 
magazine & month this advert was seen in. 


For 48K £4.95 inc. 


Superb graphic 5-dice game for 2 
to 6 players 


e@ You can win by skilful 
playing. 
Easy to learn but totally 
absorbing. 
Full Colour Graphic Game 
Displays. 
Rolling Dice. 
Dice Control. 
Individual Screen Score 
Cards. 
Full Choice of Score Card 
Entries. 
Hold & Clear Facilities for 
Dice Scores. 

*Written by Tony Churcher 


*We guarantee to replasce any 
cassette sold by us that fails to load 
on receipt. 


Please send me your. 


| For my Spectrum 
| t enclose cheque! P.O. for £. 


| NAME 


SEVERN SOFTWARE 
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Post Code 
SEVERN SOFTWARE 


§, School Crescent, Lydney, Glos. GL15 STA. 


; 
{ 
4 


Darryl Mattocks 
continues his 
guide to 6502 
machine code 
with a look 
at the 

multiply 
function. 


MALHI 


450 2. 


CODE 
MADE EASY 


‘| Figure 1. 


Rotate ANS 
Left1 
Bit 


ANS= 
ff - ANS+B | 


yes 


Return to 
Basic 


OUT OF A possible 17,000 different possible 
mnemonics, the 6502 uses a whole 56, and not 
one of them is a multiply function. So how do 
you get to use the asterisk on a 6502-based 
machine? 

Let us start from basics and look at the way 
in which we carry out normal, everyday 
decimal long multiplication. For example: 

183 
215* 
915 
1830 + 
36600 + 
39345 = 

What we are in fact doing is starting with 
the right-most digit of the 215 — the 
multiplier, that is, the 5, and multiplying it by 
the 183 — the multiplicand. This is then 
repeated for the other digits, steadily shifting 
the answer one place to the left and adding the 
results to a running total. 

This is gruesome, but in binary all of the 
smaller calculations are much easier to work 
out. Let us now try and multiply 183 by 215 
in binary. 

183 dec = B7 hex = 10110111 binary 

215 dec = D7 hex = 11010111 binary 
Thus we see that 183 multiplied by 215 in 
binary is: 


10110111 
11010111* 


10110111 
101101110 + 
1011011700 + 
00000000000 + 
101101110000 + 
0000000000000 + 
101101174000000 + 
101 101110000000 + 


10011001 10110001 = 


carry 111100111100011 
Then 
10110111 
11010111* 
1001 1001 1011 0001 
9 | B 1 
9*4096 + 9*256 +11*16+1 
= 39345 

The adding in the middle of the calculation 
looks easy, but has its snags. When adding 
1+1+1+1 the answer is 0 carry 4, that is 100 
binary, so put a 1 in the carry position two 
places to your left, one place to the left for a 
carry 2, three for an 8 and so on. 

As you can see, the binary multiplication 
works in the same way as decimal, so put this 
method into a flowchart and code it. Try 
multiplying A by B — see figure 1. 

This routine is quite sneaky in that instead 
of shifting the ‘‘semi-products” one place to 
the left each time, it shifts the answer in the 
same way. This makes the adding up in the 
middle a lot easier. 

The next problem is “shifting” the answer 
left by one bit. Here are two labour-saving 
commands: 

ASL — Arithmetic Shift Left 
ROL — Rotate left by one bit 

ASL takes the content of either the 
accumulator or memory and shifts it one place 
to the left, catching the bit which falls off the 
end in the carry flag and adding a zero on the 
left. 

C~tB 7 B68 548418 3-41 B 2B 1<t BOO 


Iouoo 


— TT 7 
carry accumulator 

v y 
Or look at it this way: 

Carry Accumulator 
Before 0 10101011 
ASL 0 10101011 
After 1 01010110 


ROL is similar to ASL but instead of 
catching the left-most bit in the carry flag and 
adding a zero, it uses the carry as a ninth bit. 
As before it rotates either memory or 
accumulator one bit to the left but instead of 
adding a zero it adds the contents of the carry 
flag. It still catches the fall-off bit in the carry 
flag as before. So: 

C~=tB 7“ B68 5B 418 3B 2-48 11 BOC 

Lian r el 

Accumulator 


carry carry 


Notice how the carry flag has been accessed 
twice during the one command. Or: 


Carry Accumulator 
Before 1 00101100 
ROL 1 00101100 —« 1 
Leaving 0 01011001 


To rotate a 16-bit number we need to use an 
ASL on the least significant byte — lo-byte — 
followed by a ROL on the most significant 
byte — hi-byte. 

So if we have 
Answer = Hi-byte Lo-byte 

= 00001010 10101011 

Then ASL the lo-byte: 


Carry Lo-byte 
Before ? 10101011 
ASL 
Leaving 1 07010110 
Then ROL the hi-byte: 
Carry Hi-byte 
Before 1 00001010 
ROL 


(continued page 145) 
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Level 9 Computing's ™ 
areat ADVENTURE games} 
"A MINOR MIRACLE OF PROGRAMMING’ 
~ fp vlac Computing Weekly ; are now 
available for 32K (or bigger) versions 
of 7 popular micros? 


ATARI 400/800 BBC 


LYNX 


Natura(l., ; 
all programs 
are in stock 


CY Elephant 
Software. 


PUZZLES FOR THINKERS 
ON ZX SPECTRUM/ORIC* 


Free Postage & Packing 


JERICO 2 — 48K 
You are JOSHUA, laying siege to JERICO. Can you succeed, or will your army 
desert, Fascinating text simulation, without the Trumpet. 
together with 
FARMER HORACE — 16K 
Farmer Horace has been jailed for starving farm workers. Can you do better, while 
controlling his microcosm of a farm. Both on one cassette. 
£4.80 


VANQUISHER* — 48K 
Shuttle around the tracks and holding areas to your hearts content. See if you can 
arrange the letters of VANQUISHER correctly. (But the clock is ticking away together 
with your skill — with ZX Spectrum only). 
£5.20 


PARAGRAM* — 16K 
Simple at first sight, like the cube. Becomes more difficult with each move, You will 
have to think to your limits all the way- 
£4.96 


RING-O — 16K 
You'll wish you were colour blind after this. The theory of Rubik and the simplicity of 
circles, Feel the axcitement and tension to complete, while the clock counts down 
against you. 
£5.00 
"Available for ORIC-1, as above. 
Free Postage & Packing 


ELEPHANT SOFTWARE 
41 Haymill Road, 
Burnham, Berks SL1 6NE 


} 
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TARI 400/800 BBC COMMODORE 64 
LYNX NASCOM SPECTRUM 3802 


GIANT ADVENTURE GAMES 
1) COLOSSAL ADVENTURE: The classic mainframe game “Adventure” 
with all the original treasures & creatures + 70 extra rooms, 


2) ADVENTURE QUEST: Through forest, desert, mountains, caves, water, 
fire, moorland and swamp on an epic quest vs Tyranny. 


3) DUNGEON ADVENTURE: The vast dungeons of the Demon Lord have 
survived His fall. Can you get to their treasures first? 


Every Level 9 adventure has over 200 individually described locations and is 


‘packed with puzzles - a game can easily take months to complete. Only 


sophisticated compression techniques can squeeze so much in! Each game 
needs 32K and costs £9.90 


@ EX-EN9 rortH, FORTH TOOLKIT 


“rq FORTH" runs on 16K or 32K BBC Level 9 Computing are pleased to 
micros and costs £15. It: announce a new toolkit for 
follows the FORTH-79 STANDARD ‘rq FORTH" on 32K BBC micros. 
and has fig-FORTH facilities; It costs only £10 and adds the follow- 
provides 260 FORTH words; ing facilities to FORTH: 
is infinitely extensible; * a6502 assembler, providing 
has a full-screen editor; machine-code within FORTH; 
allows full use of the M.O.S; * turtle graphics, giving you 
permits use of all graphic modes, easy-to-use colour graphics; 
even 0-2 (just!); * decompiler routines, allowing the 
provides recursion easily; versatile examination of your 
runs faster than BBC BASIC; compiled FORTH Programs: 
needs no added hardware; the full double-number set; 
includes a 70 page technical an example FORTH program: and 
manual and a summary card; demonstrations of graphics: 
has hundreds of users, other useful routines. 


s Nas com Galaxy avaaans 


Extension Basic £15/£30 ROM Missile Defence . 

Adds 30 new keywords to BASIC Super Gulp .... 

Compression Assembler 2 5-games casse' woe MISC £5.90 
Small Source + high speed (FULL RANGE IN CATALOGUE} 


ALL PRICES INCLUDE P & P AND VAT. All programs are in stock and will be sent within 


2 days of receipt. Please send order or SAE for catalogue, describing your micro, to: 


LEVEL 9 COMPUTING 


Dept Y , 229 Hughenden Road, High Wycombe, Bucks. HP13 5PG 


LYNDENHURST LTD 
Any Spectrum 


MAGIC WORM 
£4.95 


Accept the challenge of guiding Magic Worm 
on his journey to the secret cavern. Use you 
skill and nerve to overcome the many 
obstacles you will meet along the way. 
Complete the dangerous journey into the 
cavern and overcome the final challenge of the 
bottomless pit and the game is yours! 


Please send cheques/P.O.'s/cash to 


LYNDENHURST LIMITED, 
38 ASHLEY ROAD, LONDON N19 3AF 


Overseas orders £5.95 per cassette. 


4 Program 2. Basic program. 


© 11@ Ca@: RESTORE: POKES6, 26‘ POKES2,26 


>. | 20 READAS: [FA#= "999" THENSO 


25 DLS=LEFTS#¢( AS, 1) D2#*RIGHT#< As, 1> 

32 ReCASCCD1$)~48+¢ CASCD1$ 95647) 2616 
35 AsA+CASC CD28 )-484¢ (ASC (DZS) 64 #7 DD 
48 POKEG7@O+C.A CaC+1  GOTOZE 

$@ INPUT" IN AWB, WHAT IS A "i AR‘ POKE@.A 

68 INPUT"WHAT IS Bi A'POKEL.A 

78 SYS678@ 

62 PRINT" THEN AWB ="PEEKL2)+256PEEKC3) : 


» | coTose 
.| 98 DATA AZ. 08,A9,03,.65.02,85,83,06,02.26, 


03,806,028, Be, a4 

18@ DATA CA, D@,F5.68,18,A5,82,65,01,95.82, 
A5,83,69,80,85 

418 DATA @3,4C,3C,1A,399 


{continued from page 143) 


Leaving 0 00010101 
| $0 now: 
) Answer = Hi-byte Lo-byte 
: = 00010101 01010110 


Now rotating any 16-bit number should 


present no problems. 


We can also use the ASL function to check 


- whether a bit fell off in the multiplier by 


+ testing the carry bit afterward with the Branch 
, if Carry Set — BCS — function. 


In program 1, byte 0 is the multiplier, byte 1 


. isthe mutiplicand, byte 2 is the lo-byte of the 
. answer, and byte 3 is the hi-byte of the answer. 


Use program 2 to Poke in the machine code; 


. do not forget to Save it before running it, 


In lines 20-40 the machine code is loaded 


. from the Basic program into memory. Lines 
, 50-80 contain a routine which Pokes the 
, multiplier and multiplicand into place and 
then runs the machine code and decodes the 


answer. 
Note that the two numbers to be multiplied 
must be only one byte large between zero and 


| 255 and thus the largest possible result is 


» This one-byte 


255 x 255 = 63500 


limit is really only for 


convenience and it may be extended. In 


program 4 the maximum values are: 
4 294 967 296 * 4 294 967 296 = 
18 446 744 000 000 000 000 
If speed is of the essence, then it would be 


. stupid to use the previous routine to work out 
+ the position on the screen of something whose 
| position is y lines down when A= 22 all of the 
- time. 


Why not work out in advance what the 


program would do for multiplying 


y*22 
and then key it straight in. It takes up more 


| memory but depending on the multiplier, it 


can be much faster. The program to multiply 


i the y co-ordinate by 22 is given in figure 2. 


If you have tried any machine-code 


: programming of your own you may have 


Program 1. Disassembly of program 2. 


ADDRESS 


1AR2C 
LAZE 
1A36 
1A32 
1A34 
1A36 
1A38 
1A3A 
1A3C 
1A3D 
1A3F 
1A48 
1A41 
1A43 
1A45 
1A4?7 
1A49 
1A4B 
1A4D 


OPCODE 


Az 
Ag 
85 
B85 
86 
26 
86 
Bea 


os LDX 
aa LDA 
82 STA 
83 STA 
G2 ASL 
83 ROL. 
aa ASL 
Q4 BCS 

DEX 
FS BME 

RTS 

CLC 
Q2 LDA 
81 ADC 
BZ STA 
B3 LOA 
ag RDC 
a3 STA 
3C 1R JMP 


MNEMONIC 


#$28 
#$008 
#282 
$93 
$82 
#03 
$29 
#1A408 


#1AS4 


$02 
#281 
$82 
#83 
#E008 
$23 
#1A3C 


realised just what a pain it actually is. After 
writing the program, you look up the op-codes 
for the mnemonics in hex and then go through 
again filling in things such as jumps, 
subroutine calls, branches. 

Almost invariably it ends up being gone 
through again correcting mistakes made 
during previous run-throughs. This process 
works — I used it for two years with moderate 
success — but it is long, slow and very tedious. 
Why not write a program to do it for you then? 
The end result will be either a monitor or an 
assembler. 

Let us now assume that you have wised up 
to the encoding problem, and after looking 
through the adverts in this magazine, you have 
rushed out and bought a monitor which now 
sits, dead, in front of you. What can it do? 

As a start, let me point out that there are 
many different makes of monitor available, but 
almost all good monitors will have: a mini- 
assembler-disassembler; Save and Load 
features for storing programs on cassette or 
disc; some kind of memory-examine and 
memory-fill feature. 

Optional extras include memory search; 
block copying of memory; the re-locating of 
programs — changing all JMPs and JSRs — 
and a slow run — trace feature. 

Once a program has been put into memory, 
a good monitor will allow you to de-bug in 
Slow mode. In the slow run mode, the 
program runs much slower than normal but 
you can stop it at any time and examine the 


Figure 2. 

ADDRESS OPCODE MNEMON IC COMMENTS 

iR2C AS a8 LDA ##20 SET ANSWER TO 'Y VALUE 1A4E AS 82 
LA2E 85 83 STA #83 1A5¢@ 65 oe 
{ASB AS oo LDA #02 1AS2 85 gz 
LRG2 85 82 STA $@2 154 AS 82 
1A34 Q6 B2 ASL #82 ROTATE ANSWER TWICE 1AS6 69 88 
1A36 26 83 ROL #83 1A58 85 @3 
1A38 B6 B2 ASL #82 1ASA Q@6 82 
LAGA 26 23 ROL #83 1ASC 26 83 
LAC 16 CLC RID Y YALUE 1ASE 1g 
1A3D AS 2 LDA #22 1ASF AS 82 
1A3F 65 08 AIC #88 AGL 65 2e 
1A41 85 82 STA #@2 1A63 85 82 
1A43 AS Qa LDA #23 1R65 AS @3 
1A45 69 20 ADC #28 1R67 639 88 
1A47 85 83 STA $23 1A69 85 83 


COMMENT 


“ IS THE BYTE COUNTER 
SET ANSWER TO @ 


SHIFT ANSWER LEFT 1 BIT 


SHIFT MULTIPLIER 1 BIT 
ADD MULTIPLICAND 7 
DECREMENT BIT COUNTER 
REPEAT FOR WEMT BIT 
RETURM TO BASIC 


ANSeANS + MULTIPLICAND 


screen, examine the registers, have a look at 
memory, feed the cat or whatever. This may 
not sound much, but in some programs where 
the screen is changed, often the change is far 
too fast and stopping the program is an ideal 
way of seeing what has gone wrong. 

Some monitors provide a ‘‘trace”’ feature in 
which every mnemonic is displayed on the 
screen before being executed. This may go 
down well with some people but in a delay 
loop of three mnemonics counting up to 
65,000 each time, this can become more of a 
hindrance than a help. 

The big thing that you should find with a 
monitor is that now you can type in your 
mnemonics without having to encode them. A 
typical section of monitor output is shown 
here: 


Monitor works You type 
out this in this 

1A2C A2 08 LDX #808 
1A2E AQ 00 LDA #$00 
1A30 85 02 STA $02 
1A32 85 03 STA $03 
1A34 06 02 ASL $02 
1A36 26 03 ROL $03 
1A38 06 00 ASL $00 
1A3A BO 04 BCS $1A40 
1A3C CA DEX 

1A3D DO F5 BNE $1A34 
1A3F 60 RTS 


Assemblers are very powerful programs, and 
once used, you will wonder just how you 
managed before. As an example of an 


(continued on page 147} 


LDR $82 
ADC #82 
STA #82 
LDA #83 
ADC ##20 
STA #23 

ASL #82 

ROL #@3 

CLC 

LDA #@2 

ADC $388 

STR #82 

LDA $23 

ADC ##28 
STA #33 


ROTATE ANSWER 


ADD Y VALUE 
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BBC SPECIALISTS 


A NEW STAR IS BORN 


FROM THE LARGEST RETAILER IN THE UK OF STAR 
PRINTERS COMES THE: 


NEW STAR DP 510/515 


EX STOCK 


One Year Warranty, True Descenders 9x9 Matrix, 100 CPS Bidirectional & Logic seeking, 
§.6,8.5,10,12, 17 cpi40,48,68,80,96, 136 cpl, {talics, Emphasized, Double strike, Super & Sub 
Scripts, Hi-Resolution & Block Graphics 

Continuous Underline, Backspace, Vertical & Horizontal Tabs Friction, Tractor Feed or Paper Roll 
(Roll holder standard) 2.4K Buffer Standard 

Centronics Intertace Standard AS 232=£59,00 VAT 

OP 510 Accepts 10 Inch Paper 

OP'515 Accepts 15 Inch Paper 


DP 510 £280.00 + £42.00 VAT = £322.00 
DP 515 £399.00 + £59.85 VAT = £458.85 


PACKAGE PRICE for BBC MICRO/DRAGON/ORIC 


STAR DP 510 + Cable + Delivery & VAT £345.00 
STAR DP 515 + Cable + Delivery & VAT £483.00 


SPECIAL 
NEW LOW PRICE ON STAR 
DP8&480 


EX STOCK 
DP 8480 £208.70 + £31.30 = £240.00 


RS232 interlace as standard 5.6.8.8. 10,12, 17 cpi 40.48.68, 80,96, 136 cpl 
7 Needle Head 7x9 Cliaracter Matrix Block Graphics or Optional Hi-Res Graphics 
80 cps Bidirectional & Logic Seeking Friction & Tractor Feed accepts up to 10 inch Paper 


Hi-res Graphics option for DP8480 £15/£20 
BBC Package 

(Star DP8480 + Hi-res option + Cable + Delivery & VAT) £260.00 
Printer Cables 

BBC to 36 Way Centronics Type Connector £17.50 
Oragon to 36 Way Centronics Type Connector £17.50 
Oric to 36 Way Centronics Type Connector £17.50 
Torch to 36 Way Centronics Type Connector £20.00 
BBC to 25 Way O Type (For use with RS423) £9.50 
BBC ta 40 Way Edge Connector (Centronics 737/739) £20.00 


Full A>B Upgrade Kit £60.00 
Ram Upgrade Kit £23.00 


Disk Drives From £200.00 


Including Case, Cables, Utilities Disk & VAT Delivery 

Blank C15/C30 Cassettes Ten for £4.50 ANY MIX 

Send SAE for Full Price List of: — 

Books : Software : Leads (Cassette, Monitor, Data & Specials) ; Upgrade Kits & 
Components 


Prices inci VAT unless otherwise stated. 
Credit card’phone orders accepted. 


Postage 5Op per order or as stated 


24 hr Securicor Delivery for Printers/Disk Drives £8.00 
NEW SHOP NOW 


L. ub. E. OPEN 
Microcomputers 


Dept (YC), 78 Brighton Road 
hg West Sussex BN11 2EN 
Tel: (0903) 213900 
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SIR Computers Ltd 
CARDIFF 


Agents for Acorn, BBC and TORCH 
Computers 


BBC Microcomputers 


£399.00 
£509.00 
£249.00 
£389.00 


Model B with disc interface 

Single 100K disc drive 

Dual 2 x 100K disc drive 

The disc manual and utilities disc are both included. 
Upgrade of BBC Model A to B 

Please telephone for up to date information on Prestel, Teletext, 
speech synthesis, second processors, etc. 


TORCH Computers 


Z-80 Disc Pack for the BBC Microcomputer. 

This unit connects to the BBC Micro in the same way as a 
normal disc drive, but as well as offering a dual 2 x 400K disc 
drive for use under BBC BASIC or other languages it provides the 
option of using the wide range of CP/M software available for 
business and data processing applications. The firmware supplied 
with the machine allows switching between BASIC and CPN, a 
powerful operating system developed from CP/M 2.2. 

In addition to the disc pack a second processor is supplied, This 
is a Z-80A with its own 64K RAM card, communicating with the 
6502A in the BBC computer through the ‘Tube’. Typically the 
speed of execution of programs under the twin-processor system 
is increased by up to 50% compared with a conventional single- 
processor computer. 

A third processor, the 16 bit 68000, will shortly be available, 
TORCH CF240 £2,795.00 

This an extension of the BBC microcomputer/Torch disc pack 
system, available in a single unit. The computer contains a BBC 
based peripheral processor connected to the main 2-80 computer, 
a dual 2 x 400K disc drive as described above, a high resolution 
(80 character} colour monitor and a complete British Telecom 
approved 1200 baud modem. It is the only microcomputer which 
has been granted permission for direct connection to the Public 
Switched Telephone Network both in the U.K. and the United 
States. 

The TORCH can communicate either directly with another 
TORCH or with virtually any other type of computer via Prestel. 
Using the Gateway facility of Prestel it is possible for the TORCH 
to access vast amounts of information stored by private 
organisations on public database systems. The Mailbox facility of 
Prestell also allows the use of electronic mail. 


TORCH CH240/10 As above but with a 10 MB hard disc drive. 
TORCH CH240/21 As above but with a 21 MB hard disc drive. 


Peripherals 


Seikosha GP 100A printer 

N ‘C 8023 printer 

Epson FX 80 F/T type 3 printer 

Microvitec 14" RGB Monitor 

Kaga 12" RGB Monitor 

Sanyo 14” RGB Monitor 

High resolution 12” black/ green monitor 

We have still got a few Jupiter Ace computers left in stock 


88888888 


Software 
We currently hold in stock programs from the following suppliers: 


Acornsoft Level 9 Software 
A & F Software Molimerx 
Bug Byte MP Software 
Computer Concepts Program Power 
Digital Fantasia Salamander Software 
Golem Software for All 
IJK Software Superior Software 


Unfortunately we are unable to supply software by mail except as 
part of a larger order. 

Delivery by Interlink of any of the above items 

Unless otherwise stated all prices include VAT. 


SIR Computers Ltd. 
91 Whitchurch Road, Cardiff 
Telephone (0222) 21341 


[continued from page 145) 

sassembler ouput, the long multiplication 
program given later was written on an 
assembler. Assemblers have many advantages, 
but the main one has got to be the ability of 
» using variables in a program. At the start of a 
program, you could write 


LENGTH = 22 
BASE = 7680 
STAR = $42 


| Having defined the variables you could then 
+ write 
LDA STAR 
STA BASE +4*LENGTH+4 
Instead of 
LDA $42 
STA 7772 
_ which is what you would need to put in not 
; having a monitor. Assemblers cannot do 
- anything that cannot be directly translated 
: back to machine code; that is, where X and Y 
are registers, you could not have: 
. LDA BASE+ Y*22+X 
Normally programs written on an assembler 
) are typed into a word processor, stored as a file 
, and then the assembler loaded and the said file 
j accessed by the assembler as it runs. A 
+ common practice is for assemblers to run 
through the text twice, the first time assigning 
‘values to variables and the second actually 
+ assembling the text. Such assemblers are know 
| as two-pass assemblers. 
This two-pass technique may look all right 
> but one of my programs, with a 90K source 


Program 4. 


LINE# LOC CODE LINE 


2812 BARR ; 


68813 BBag } 
22814 egee = £3000 
0815 38090 7 
88816 3880 3G ANS1 -BYT @ 
20017 3281 88 ANS2 ~BYT 8 
8816 3882 88 ANSS -BYT 8 
08819 3883 BB ANS4 »BYT 8 
| pee22 3924 BB ANSS »BYT @ 
82821 3885 28 ANSE »BYT 8 
e8e22 3806 20 ANS? »BYT @ 
a2023 3887 28a ANSE «BYT @ 
08624 3208 3 
2025 3288 38 MLTANL .BYT @ 
0826 3889 88 MLTAN2 .BYT @ 
Q2027 388A BO MLTANS .BYT 8 
e828 SERB 2G MLTAN4 .BYT @ 
eee29 3880 j 
e283 «388C 8A MLTER1 .BYT @ 
08831 308D 280 MLTER2 .BYT @ 
e9@32 S8GE 22 MLTERS .BYT @ 
20833 320F 380 MLTER4 .BYT 8 


90034 3018 i 

82035 33810 i 

08236 3819 AS BB START LDR #2 
30 STA 


REPEAT ASL ANSL 


MULTIPLY1....+4 PAGE 88382 
CODE 


LINE# LOC LINE 


code, takes 15 minutes to assemble, whereas 
with a monitor, there is no actual text 
assembly — the mnemonics are assembled as 
they are typed in — so the time taken for the 
effect of a small change can be seen more or 
less at a glance. This is one of the main 
drawbacks of an assembler; one is somewhat 
cut off from the actual code, even small 
changes mean a re-assembly and with large 


Program 3. This enters the code in figure 2. 


78 INPUT"IN Ax22, 
88 SYS6786 

98 PRINT" THEN "A" * 22 
198 GOTO 78 


26.83 


03,806,802. 26,83 


ee281 e200 iA SEMI-COLON IN AN ASSEMBLER IS eee5S 3047 2E OD 30 
geez a200 i THE SAME AS A REM STATEMENT IN 88860 304R 2E BE 32 
g2203 aang i BASIC @0861 384D 2E QF 30 


83204 B@820 i ee262 3050 

e2a2e5 Beae j @9063 3050 BO 24 
00226 8208 : 88864 3252 

e2027 a|Be8 j Saeed ee eee ses eewceee ese eee65 3052 CA 
eases 2200 ;= = eee66 3053 0e D7 
eeaes gaRe 3 == 64 BIT MULTIPLICATION == ee867 3855 68 
22216 8820 ; = bled eee6e 3056 

22011 8820 at eee69 3056 


JRESERVE SPACE 28874 3860 AD 81 3 
iFOR ANSWER 1.2 88875 3863 6D e9 30 
,ETC 88276 3066 BD 81 30 

80877 3869 AD G2 38 
jTHE ANSWER WILL BE @2e76 386C 6D BA 30 
JEIGNHT BYTES LONG @8079 3G6F BD B2 30 
}HENCE ANS 1-8 e0e@8e 3072 AD 83 38 


iR FOUR BYTE LONG @8883 387B AD 84 33 
i MULTIPLICAND @8884 3B7E 69 28 


if FOUR BYTE LONG eeess 30688 8D 85 320 
sMULTIPLIER eeess 388B AD 26 32 


J CLEAR ANSWER e9094 3098 8D a7 30 


iMULTIPLIER IS 


i32 BITS LONG SYMBOL VALUE 


ADDI 3856 ANS1 
JROTATE ANSWER ANS4 38983 ANSS 


i3ONE PLACE LEFT 


TABLE 


VALUE 
ANSS 3807 
MLTAN¢ 30083 
MLTERS  300F 


END OF ASSEMBLY 


18 C=@: RESTORE : POKES6, 26 :‘ POKES2. 26 

29 READAS: IFA#="999" THEN7G 

30 D1IS=LEFT#CAS, 1): D2$=RIGHTECAF, 12 

48 A=CASC(D1$)~48+¢ CASCCD1#>>647> #16 
5Q@ A=A+CASCCD2F>-48+¢ CASCCD2$ 9 >647 9 > 
68 POKE6760+C.A:C=C+1 :GOTO28 

WHAT IS 


118 DATA AY, 88,85,83.,A5, 
118 DATA 26.03,06.02.,26, 
128 DATA 65.08,85.02.A5,03,69.90,.85,83,06,02, 


138 DATA 198.A5,02,65, 00,85, 02,A5,.83,69,08.85. 


142 DATA 198.A5,02,65,00.85,02,A5,03.69 
148 DATA 89.85.03. 96,02.26,.93,68,999 


MLTANL 3008 
MLTERL 320c 
REPEAT  362C 


programs even a spelling mistake can cause a 
delay of 15 minutes. 

If you can afford them, assemblers in my 
mind have the edge over monitors, but that is’ 
a personal view. Maybe the time factor 
involved is too long and a monitor may be 
better for you. It is your choice, but even the 
most modest of monitors is better than hand 
coding. 


"j; FA‘ POKES,A 
= "PEEK C2)+256WPEEKC3> 


09,85,02,86,82 
03.18,A5,82 


ROL ANSS 


ASL MLTER1 ROTATE 
ROL MLTER2 sMULTIPLIER 
ROL MLTERS 
ROL MLTER4 
' BCS ADDL jADD IF Cat 
RETURN DEX +F INISHED 
BNE REPEAT >NO ~GO BACK 
RTS ;YES -END 


r 
i=] 
2 
2 
Zz 
Q 
a 
D 
é 
a 


3MULTIPLICAND 


END OF ASSEMBLY 


3820 ANS2 3001 ANSS 3882 
3884 FANSE6 3805 ANS? 3086 


MLTAN2 3809 MLTANS 380A 
MLTER2 30D MLTERS  3@@E 
RETURN 3852 START 3818 
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ZUCKMAN 
ZX81 (16K) 
*ALL MACHINE CODE 

(10K) 
*FOUR INDEPENDENT 
GHOSTS 
*HIGH-SCORE ‘HALL 
OF FAME’ 
* AUTHENTIC ARCADE 
ACTION 
*TITLE/DISPLAY 
MODE 


ONLY £5.95 INC. P&P 
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AMBER 2466 
MATRIX PRINTER 


LOW RUNNING COST USING 
FLAIN PAPER 

USED WITH MANY COMPUTERS 

INCLUDING BRC.UK1@1.ATOM 

DRAGON .-NEWBRAIN ATARI » 


+¥VAT & £2.95 P&P 
Or for details send a 
large SAE to: 


LETHABY NUMBERING SYSTEMS LTD. 


Central Way 
Walworth Industrial Estate 
Andover 
Hampshire SP10 5AL 


r 
eee 
ace 


DEPT YC, 9 TWEED CLOSE, SWINDON, WILTS 


SN2 3PU Tel: (0793) 724317 


Trade enquiries welcome 


Export Orders: Please add £1.00 per tape airmail 


ZX81 (16K) 
*MOVING CARS, 
LGGS, TURTLES 
* ALLIGATORS, 
DIVING TURTLES 
*FOUR ‘SCREENS’ OF 
ACTION 
* ALL ARCADE 
FEATURES 
*ENTIRELY MACHINE 
CODE 
ONLY £5.95 INC. P&P 


+ ZX Spectrum 


New FROGGY 16K or 48K 


SPECTRUM VERSION OF 
ARCADE GAME WITH FULL 
ARCADE FEATURES: — 


*Fabulour Hi-Res Colour Graphics 
“Authentic Sound Effects + 3 Tunes 
*3-D Logs, Swimming & Diving Turtles 

“23 Lanes of Multi-coloured vehicles 
*On-screen Score, Hi-Score, Time-bar 
“Snake, Alligators and Baby Frog 

*'Top 5° High-Score initials table 
“Demonstration Game routine 

Your home-sick frog must leap across a 
busy main road, then onto logs and turtles 


in the river to raach safety of the river- 
bank frog-homes. 


THIS MACHINE-CODE GAME MUST BE 
SEEN TO BE BELEIVED!! 


ONLY £5.95 INC. P&P 


ma e3rez on 


Se 


 } 


~ Frame’. 


MONSTER KILL 


- BI won a 16K ZX-81 and am 
writing a program which 
» incorporates a routine to kill a 
> monster. To kill the monster, 
_ you should have to press a key 
_ four times. In my program, I 
_ have set a counter so that when 
the key is pressed, using Inkey$, 
_ the program jumps to a line 
* number and a counter is 
increased by one. Then the 
| program jumps back to the main 
_ part of the program where the 
key has to be pressed again. My 
problem is that I can just keep 
_ the key pressed down and the 
program, after increasing the 
> counter by one, returns to the 
| main program, finds the key 
_ already pressed down and 
. teturns to the counter routine 
» again. This continues as long as I 
keep the key depressed. When 
the counter has reached four, as 
1 said, the monster is killed. 
Could you tell me of a way to 
, stop the key from auto-repeating 
| once it has been pressed so that 
it has to be pressed, then 
released and re-pressed, instead 
of just keeping it depressed all 
the time. Jonathan Church, 
Ashby-de-la-Zouch, 
i Leicestershire. 
| THE EASIEST way to do this — and 
© this routine will work on most 
+ computers which demand Inkey$ 
responses, and not just on the ZX-81 
_ —isto proceed as follows. Assuming 
) you must press the K key to kil] the 
+ monster, and the subroutine which 
increments the counter starts at line 
» 1000; this line would detect the key- 
press: 
100 IF INKEY$ = "“K" THEN GOSUB 
1000 
* the next line should then be: 
10 IF INKEY$ <> “" THEN GOTO 110 
, As you can see, this will ensure that 
the program stops on line 110 until 
+ you take your finger off, before 
| proceeding. 


_ MAKING A DIN 


Bin a recent issue of Your 
Computer — April 1983 — there 
was a question regarding the use 
of a Phillips EL-3302 tape 
recorder with a Spectrum. I am 
at present using such a tape 
recorder with my 16K Spectrum. 
I made up two leads, one with a 
female jack plug in one end and 
atwo-pin DIN plug on the other 
end to fit into the external 
_ speaker socket. The second lead 
. has a female jack on one end and 
_ afive-pin DIN plug to fit into the 


RESPONSE FRAME 


“Do you have a problem? Your manual is 
incomprehensible or you just cannot get the 
hang of that programming trick you tried — 
whatever it is, Tim Hartnell will do his best to 
answer your queries. Please include only one 
question per letter and mark them ‘‘Response 


input socket. These leads, fitted 
to the correct outlets from the 
Spectrum, I have found most 
satsifactory. 

B Riley, 

Tilbury. 
THANKS FOR your letter. There have 
been many questions raised 
regarding the use of DIN-output- 
input tape recorders with Sinclair 
and other computers, therefore, we 
have printed your letter in full in the 
hope that it will prove useful to 
those who have raised these 
problems. 


SWEET MUSIC 


@I own a 16K Spectrum and for 
some weeks have been trying 
unsuccessfully to turn it into a 
synthesiser, where the note 
sounds continuously while a key 
is pressed, Can you suggest a 
way of getting around this 
problem? 
Colin Tombeur, 
Andover, 
Hampshire.’ 
UNFORTUNATELY, the way the 
Spectrum Basic has been written 
ensures that the program actually 
stops while the Beep is sounding. 
Therefore, you really have to write 
you program so that each note is a 
predetermined length. The simplest 
— but by no means completely 
satisfactory — way to get around this 
is to get the computer to produce a 
very short note, so holding down the 
key will produce a series of notes. 


POWER PACK 


@I have a question about my 
rights regarding damage. I 
recently bought a rechargeable 
battery pack from a firm, and on 
connecting it according to the 
instructions I damaged not only 
the battery pack, but my 
Spectrum and its power supply 
unit. 

These will have to be returned 
for repair, but I have not yet 
done this because I am not sure 
what the procedure would be in 
case of dispute, such as the 
battery firm claiming it was not 
their fault. What is my best 
course of action? 

M R Carter, 

Lusaka, 

Angola, 

YOUR FIRST step should be to contact 
the firm that supplied the battery 
pack, tell them exactly what you did, 
and what happened. Secondly, you 
should read the instructions and 
disclaimer which came with the 


battery pack, as this should make it 
fairly clear whether or not the firm 
will accept liability for problems 
allegedly caused by their equipment 
when used in accordance with their 
directions. It is impossible to say 
anything more without having 
specific details. However, I cannot 
imagine how the battery supply 
company could have anticipated — 
and IT cannot think how or why you 
have done it — you in some way 
linking up your battery, recharging 
pack, Spectrum and power supply. 
They may well take the view that 
your action was outside the 
reasonable conditions covered by 
their instructions. 


RAM JAM 


@ Having owned a 16K Spectrum 
since Christmas, along with a 
printer, and having seen 48K 
Spectrums at school and their 
software I have been interested 
in upgrading. 

Bearing in mind the cost, and 
the possible difficulty of a DIY 
fitting, how would you suggest I 
increase my RAM? 

LF Ward, 
Liss, 
Hertfordshire. 
As you may have read, Sinclair 
Research is now offering a memory 
upgrade for the Spectrum, starting 
from those who ordered their 
computers first. As yours is a 
relatively recent one, it may be some 
time before you are offered the 
upgrade. The Sinclair Research 
upgrade is not the cheapest, but you 
need have no doubts about the 
suitability of the chips used, nor 
about invalidating your warranty. I 
have not heard any bad reports from 
Spectrum owners who have 
upgraded their memories with 
products from other suppliers. 
However, I would suggest that if the 
price is not too much of a problem, 
and you can afford to wait, you use 
the Sinclair Research service. 
Incidentally, other companies who 
advertise in Your Computer offer a 
fitting service as well, so you do not 
have to be worried about the DIY 
aspect. 


MIND HOW YOU GO 


MI am thinking of starting a 
software club. Would I be able to 
use programs from magazines? 
Would I be able to use company 
software and make copies of the 
originals in care of wear? 
Jain Donaldson, 
Linlithgow, 
West Lothian. 
THE ANSWER to both questions is 
“No”. In nearly all cases, copyright 
of a program published in a 
magazine is held by the publisher, so 
you are unable to do anything with 
published programs except for your 
own private use. Copying a manu- 
factured program is an infringement 
of copyright, and is in fact straight 
theft, as you are depriving the 


company and the programmer of the 
royalties they have earned. Just as 
you could not copy a music cassette, 
and then try to sell your copies, you 
cannot copy a program cassette, 
Further to all this, the whole issue of 
software libraries is under question. 
Many people feel that they are in 
large measure a very simple way of 
ensuring people have access to 
software at low cost which they can 
then copy to save them having to 
buy the cassette. Again, this is theft. 


ORIC KEYBOARD 


I am waiting for the delivery of 
my Oric-1 16K. Since the Oric 
has excellent sound facilities, I 
would like to use it for a syn- 
thesiser as well as a micro- 
computer. 

I would like to know how to 
add a musical keyboard to it so I 
could play live music. Would I 
need a special interface? Could I 
use a keyboard like the ones 
advertised in electronics 
magazines — such as the ones 
distributed by Maplins? 

Darrin Pascoe, 
Christchurch, 
New Zealand. 
YOu ARE right in your comments on 
the quality of the sound output of 
the Oric-1, Connecting up a music 
keyboard is as simple as connecting 
up an extension keyboard for general 
computer use. Your main problem 
— and it is not a very major one — 
will be in writing a program to 
enable the computer to convert the 
key-presses into sound. When you 
wish to use the computer as a 
musical instrument, you will need to 
load the relevant program, and have 
it running while you “play” the 
Oric. Speed of response in this case 
will be critical, so you will have to 
write the program carefully. 


SPEAK TO ME 


MI read in my Programmers’ 
Reference Guide for the Vic-20 
computer that the cartridges of 
the Scott Adams Adventure 
series — The Count, Voodoo 
Castle, Mission Impossible — 
have been encoded to speak to 
you if your Vic-20 is linked to a 
Votrax Type-n-talk unit. Could 
you confirm that this is true? If 
so, I am sure many Vic owners 


would find this of interest. If it is - 


ture, could you tell me where I 
could purchase the speech syn- 
thesiser? 
Derek Williamson, 
East Kilbride, 
THE GUIDE is correct. You can get 
encoded versions of the programs 
you mention which will speak to you 
as you play. I have been unable to 
track down the U.K. importer of the 
synthesiser, but it is made and 
distributed by Votrax, 500 
Stephenson Highway, Troy, MI, 
48084, U.S.A. Telephone 313-588 
0341. @ 
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DRAGON OWNERS © 705 tAvE WE S07 4 came 


AT WINTERSOFT WE AIM TO PIT YOU 

AGAINST THE DEADLIEST ADVERSARIES, 

WINTERSOFT, nox KEEP YOU GUESSING, AND STRETCH 
i DRAGON YOUR CREATIVITY TO THE LIMITS. 


THE RING OF DARKNESS 
The game created to be the most complete, enthralling, addictive and detailed 
adventure ever written for the Dragon 32. A whole graphic world (of nearly 
3,000 travel days) with kings, princesses, mad jesters and dangerous quests will 
unfold before you. Across ocean, river, mountain and forest you travel to trade 
in many towns and dare the depths of vast dungeons (more than 9 levels deep 
with over 20 different creatures in hi-res 3-D graphics}, in search of fortune and 
the hidden curse of the Dark Ring. Many hours of mystery, suspense and raw 
excitment await you. 
“The most impressive adventure tested . . . soon displaced breakfast TV 
in our house.” Your Computer (April) £10.00 
DRAGON TREK 
Your starship has just entered quadrant 6-8, You are surrounded by 8 battle 
cruisers of the Klingon Empire. Do you fight or run? They launch a salvo of 
photon torpedoes. You're HIT! Get a damage report. Its OK, the shields are 
holding, the next move is up to you, but be quick or they will attack again, Hi- 
res graphics, onboard computer and lag time interaction will have you zapping 
Klingons till the stardate 2477, 
“excellent value for money .. . the title sequence was magnificent.” Your 
Computer £6.99 
PEPPER’S GAME PACK 
Huge blue mushrooms, mad wizards, bouncing bricks, chessboard strategy, 
doomed space shuttles and mind teasing codes. They're all to be found on this 
great compendium of six games (Mushroom Muncher, Nad the Necromancer, 
Brain.) 
- £7.96 


Produce intricate designs in hi-res graphics and save them on cassette. Full list 
of features include text merging, joystick or keyboard control, circles, paint and 
shape replication, Ideal for home video captions, education, charts and 
diagrams......... £6.99 


All prices include p 
reliability 


NOW Available from good software outlets, or send cheque/ PO tc 
AVAILABLE 


AT 


DEPT Y. 30 Uplands Park Road, Enfield. 
Middx EN2 7PT. Tel: 01-363 0313 


PRICE BREAK-THROUGH ON GREAT VALUE FOR MONEY WITH OUR 


EXTRA MEMORY FOR 2X81 ! SPECTRUM 


The NEW EconoTech164 RAM PACK SOFTWARE 
| adds 16-times more memory to your ZX81 at a budget price! GAMES FOR THE 16K OR 48K SPECTRUM 


MONGOOSE (M/C) & BEAR ISLAND Te £4,95 
assem e athe *' Fast and furious arcade action with these colourful high speed games, 
Fully bled, tested and REVERSI (M/C) & POKER DICE £4.95 


guaranteed - neat and compact. Classic strategy and addictive gambling games. 
TIME-LINE (M/C) & TASKS £4.96 
fits snugly to eliminate wobble. A superb 16K text adventure and a collection of mind stimulating puzzles. 
Com MAGIC CASTLE (M/C 48K only) £4.95 
patable with 2X Printer. A gripping text adventure. Rescue the princess but beware of booby traps. : 
| 3D MAZE OF GOLD (M/C) £5.95 


| ° Amazing full colour, high resolution views as you walk around a large labyrinth, 
| ONLY £19 95 EXTEND SPECTRUM BASIC (16K OR 48K) WITH 
- ! WHITE NOISE AND GRAPHICS (M/C) £5.95 
Adds many useful commands to BASIC including a WINDOW system and true 
plus £1.50 post & packing EXPLOSION type sound effects. Extensive manual supplied. 
to anywhere In the world 


EDUCATIONAL PROGRAMS 
CESIL £5.95 
A widely used ‘O’ level teaching language available for 16K or 48K Spectrum, DRAGON 


32 a 16K 2x81. Supplied with a comprehensive manual, Syd 
Full refund if not fully satisfied - simply return within Another popular ‘O” level teaching language for a 16K or 48K Spectrum ae 
14 days of purchase. Ailow up to 28 days for delivery. Provides pig pion display of a simple micro-processor illustrating its internal 
Fill in the coupon below and send with cheque or P.O. operation as it runs your programs. With comprehensive manual. For the 16K or 48K 
Spectrum. 
OUR SOFTWARE IS NOW AVAILABLE FROM 
MANY COMPUTER SHOPS NATIONWIDE, OR 
| ee ee DIRECT FROM US BY POST OR PHONE. S.A.E. 


! Please send me .... 16K RAM Packs @ £19.95 each, 
| FOR DETAILS. DEALER ENQUIRIES 
plus £1.50 post and packing. WELCOME. 


Ni cc tpeniroceeies pete GILSOFT —Moxben wins" 


30 Hawthorn Road, Barry ‘ ms 
| eet eae South Glamorgan, CF6 8LE wm 
| pa nannccccascascccscncncnsnnccenccenepssecsnnsnccescnese eunnsscscece Tel: 0446 736369 me 


SOO OSE a ean EERO ee ee NESS RNS ESeeamEseeneESSeeRs Seas nsaseRenHEeEESSEeeseses 
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BBC 
MICRO 
INSTANT 
MACHINE 
CODE! 


Yes, it’s true. Instant machine code from a good 
subset of BBC BASIC. Type your BASIC program 
into your model B BBC Micro, trigger the 
compiler, and your program is changed almost 
instantaneously into superfast machine code. 

For £34.95 you get: Cassette version of the 
complete compiler (along with a version of the 
compiler for use with discs, ready for when you 
upgrade, the disc version being dubbed on the 
cassette after the cassette version); complete 
compiler listing; extensive documentation and 
instructions. The compiler was written by Jeremy 
Ruston. 


THE BBC MICRO 
REVEALED 


By Jeremy Ruston 


",, destined to become the bible of all BBC microcomputer 
users, . ." (Personal Computing Today). If you've mastered the 
manual, then this book is for you. Just £7.95 


LET YOUR BBC MICRO TEACH YOU TO 
PROGRAM 
By Tim Hartnell 


‘.. takes you further into the cloudy areas of the BBC machine 
than anything else I’ve yet seen...’ (Computer and Video 
Games). If you're just starting out in the world of programm- 
ing, then this book is the one for you. Forty complete 
programs, including Othello/Reversi, Piano and a host of 
dramatic graphic demos. Just £6.45 


SPECTRUM 48K : ZX81 16K 
SIX PART ADVENTURE 


BLACK CRYSTAL 
THE QUEST IS ABOUT TO BEGIN | 


The ultimate role-playing adventure for the SPECTRUM/ZX81, 
You can become a warrior, elt or wizard on a quest to find and use 
the rings of creation: to destroy the Black Crystal and defeat the 
Lords of Chaos. Held within six programs lies a land of fabulous 
treasures and mythical monsters. Journey through the land of 
Beroth, explore the castle of shadows, descand into the 
Shaggoths lair, search for diamonds in the sea of sand but beware 
of sand sharks! Confront the fire demon in his temple, battle 
against the Lords of Chaos and win your way to the Black Crystal. 

By splitting Black Crystal into six programs we can provide more 
variety and detail than any other adventure for the Sinclair 
computers. 

Real time monster battlas. Superb graphics, Save game feature 
All six parts are supplied together on cassette, boxed with 
instruction booklet. 


SPECTRUM 48K: 180K OF PROGRAM 
IN SIX PARTS — ONLY £7.50 
2X81 16K: OVER 100K OF PROGRAM 
IN SEVEN PARTS — ONLY £7.50 
WHY PAY MORE FOR LESS OFAN —_s | PU rr tt tr se ee eee ee eee e HH 
AD TURE 


a 


Interface, Dept. YC3, 


44-46 Earls Court Road, London W8 6EJ 
Please send me: 


{ 
( 


{ ) LET YOUR BBC MICRO TEACH YOU TO PROGRAM-— 
Hartnell—£6.45 


) INSTANT BBC MACHINE CODE-tape and book-£34.95 


To; CARNELL SOFTWARE, DEPT 2, 4STAUNTON AD, SLOUGH. SL2 1NT. 
Please send me; Black Crystal for my, 


) THE BBC MICRO REVEALED—Ruston-£7.95 


| enclose £ 


PBAYG is oidaticer stecccpecccssinttony 


TRADE ENQUIRIES WELCOME 
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TUBE TRAIN TERROR SPECTRUM SOFTWARE 


(ZX Spectrum — 48K) Total anarchy rules in London. POT-POURRI (Ref: S.203) ONLY £4.95 
by Douglas Elliott 


. : , (formerly sold By Keyword Software) 
Can you deliver the bullion using Track ’n Attack — Chase and shoot down the 
the only means of transport helicopters. Superb graphics. 
available, the London Underground Blackjack — The popular game of 21's. 
system. Many perils await you! Superscript — Enables you to produce large high 
This program uses the full 48K and definition characters to give your programs the 
features excellent graphics and ‘professional’ touch. 
sounds. Can be played with either Char-Wallah — Over 50 pre-defined characters for 
keyboard or Competition-Pro Joystick. use In your own programs. 


ONLY £5.95 ref: $.202 SPECTRUM GAMES (ref: S.201) ONLY £4.95 
Our popular games pack featuring 


UPGRADE YOUR SPECTRUM TO THE FULL 48K AIRPORT, CRABS and ALIEN. 


(Reviewed in Sinclair User December 1982) 
ISSUE | upgrade + Tube Train Terror ONLY £45.95 ref: $.301 


ISSUE || upgrade + Tube Train Terror ONLY £35.95 ref: S.302 Ser aaiie fetundabie Seeleat Wat archaeal ciate 


NOTE: Issue | computers have a rear edge connector in which the grey solder include a large stamped addressed envelope. 

lines are the same widths as the gaps in between them. On the Issue Il the ACCESS and BARCLAYCARD (VISA) ORDERS 

solder lines are twice as wide as the gaps} For your convenience we now offer a 24-HOUR 
ANSAFONE service (Tel. Worthing 65691) 


Spectrum ViC—20 ~ ORDER FORM: To JRS SOFTWARE LTD, (Dept. _), 


Joystick pntitetialy 19 Wayside Avenue, Worthing, West Sussex BN13 3JU 

“Com etition- Please supply the following:— 

Pr — ONLY £47.95 Quantity Reference No, 

; 0 Superbly reliable memory 

ONLY £25.00 ref: $.103 for your ViC—20. Simply -— —- 
8 directions + 2 fire buttons. push on to your : 
Complete with self contained expansion connector. 
boxed interface which simply External switch allows 3K, (VAT and p&p are incl.) Total £ 
plugs into the Spectrum edge 8K or 16K for 
connector. Superb quality. compatibility with all your lenclose my cheque/P.O./Money Order for £ 
Built to last. software. ref: V.1014 or charge my Access/Barclaycard Account No: 


Name 
Address 
19 WAYSIDE AVENUE, WORTHING, SUSSEX. 8N13 3JU Telephone: (0903) 65691 st“ SINT 


Buy from us with confidence 
Full money-back guarantee on all our products 


“Thank you once again for your prompt service; yours 
must be the most user-friendly company in the business!" 
G.S. Yorks 


“4 must congratulate you not only on the quality of your 
goods but also on your excellent service.’’ G.W. Solihull 


Quality software 
ZX 81 Spectrum BBC Vic-20 


ZXB1 116K] SUPER INVADERS 04.96 

On-screen league tables, animated instructhons. Game in machine code — “excellent 
one of the two best deservedly popular’ (Pop. Comp. Weekly| ‘Great gamel"’ 

SF. Glos. 

2X81 (16K) LYNCHMOB £4.96 

Exciting word game. 2-6 players. Excellant for the family, Great fun, educational too! 

Animation, on-screen scoring 

Spectrum {16K} LYNCHMOB . £6.50 

As for ZX81 but with added excitement of colour, sound and hi-res animation 

ViIC-20(unexpanded) INVADERS. C6.90 

Machine code, colour, eight sound affects 

BBC ("B") BRIOGEMAN.,. £7.90 

The popular gobbler game. Hi-res, cotour, sound 


DRAGON 


APPLICATIONS SOFTWARE on cassene 
ZXB1 (1K) GRAPHICS STARTER PACK, 64.50 
Four 1K Graphics programs on cassette with 12 pp. explanatory manual. 

ZXB1 (16K) MULTIGRAPHICS £6.90 
A user-friendly package of procedures giving you full control of the 2X81 graphics 
functions to compose designs, drawings, adverts etc, Incorporates advanced sketchpad, 
9 sizes of text (including jower case), animation, printer output, SAVE displays etc 

Businessmen use it to advertise at point-of-sale, 20 pp Manual 

Spectrum (48K) SPECTROGRAPHICS Send $.4.¢. for detaits 
Another superb user-friendly graphics program — hi-res ared lo-res sketchpads, multisize 
text, etc. etc 

2X81 1K STATISTICS £4.00 
Maan, SD, variance, correlation, regression, t and F tests. 8 pp Manual includes listings, 
test data atc 

Spectrum (48K) STATISTICS (price includes maintenance) £9.90 
Maan, SD, variance. correlation, regression, t tests. Hi-res graphic displays, data 
manipulation procedures, 

EPHEMERIS 2X81 (16K) - £6.90 Spectrum (16K, 48K) _ «.. £70 
interested in heavenly bodies? Input date, time and your position, Ephameris computes 
altitude, azimuth, phase ete. etc. for sun, moon and planets. 


All inclusive 
price per pair. 


3% HIGH QUALITY ANALOG ACTION. 
3% SMOOTH SENSITIVE JOYSTICK CONTROL. 
3% INSTANT ACTION ‘FIRE’ BUTTON. 
3% SUITABLE FOR HAND HELD OR WORKING 


SU RFAC E OPE RAT ON. 16K RAM pack Memotech Memopak 16 £28.50 On n 
SPECIFICATION: Sig Rotation Angle — 60° £3, Ee ce ae desig 
Operating Force — 200 grams, Taper — 100K B, JO cy pee eon ag oe a 
Noise Level — 47Mv max., Weight — 125 grams. Dept. YC, 36 Fernwood, Marple Bridge, 

STOCKPORT, Cheshire SK6 5BE, ENGLAND. 1: 
: » 

Send Cheque/P.Q, to:- mm iDA SONIC rid e = 
Please allow 14days 9 Firglen Drive, Yateley, Camberley, Ky ortLuare Th 


for delivery Surrey GU17 7TR 
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Software File gives you the opportunity to have your programs, 


ideas and discoveries published. 


We will accept contributions for 


- any home computer provided they are submitted to Your Computer 
- exclusively. Please double-check your programs and specify the 
~ memory they require before sending them, preferably on cassette. 


- We pay between £6 and £36 for 
_Dangerman 


Mark Carne, 


FRietaviiareae tity 
h F a Ef 

- Church Enstone, KB | 
Oxford. + 


THE OBJECT of this original game is to run 

around a building site, hammering in nails. 

: The nails are represented by full stops and are 
hammered into place by positioning asterisks 
over them. If you have hit the nail on the head, 
the full stop will turn into a comma. 

The man earning the danger money — that 

_ is you — is somewhat hampered by the near 
gale-force winds which rage across the build- 

+ ing site. The strength of these gales is 
indicated on the bottom line by a number in 
the Beaufort scale. 

You, the intrepid little builder, can 
withstand a gale of up to force 7. If the scale 
reaches 8, the builder is blown to his right: if 

> the scale reaches 9, the builder is blown two 
+ spaces to his right. 
_ The cursor keys move the builder in the 


contributions published. 


right. You can counteract a wind blowing 
force 8 by pressing the 5 key; if the wind 
reaches force 9, start praying. 

If the builder has the misfortune to lose his 
footing and is blown over the edge, or falls off 
: a ladder or a girder, the poor man will fall to 
be compressed in a horizontal plane. 

The CHR$128 characters represent the 
building-site girders, CHR$14 the ladders, 
and CHR$136 at the right-hand end of the 
screen the moving girder. 

This girder acts as a lift for the builder to 
reach the top-level without having to cross the 
screen and climb the ladders at the left-hand 
end. If the builder falls off this, he will again 
be falling to his doom. Here is a list of the 
variables used in the program: 

LL is the player's level 

P is the start of the display file 

DE is the number of nails hammered 

A is the vertical position of the builder 

B is the horizontal position of the builder 

A$ contains the 30 CHR$128s for printing 
girders 

D$ contains the 30 CHR$27s for printing the 


+ four normal directions: 6 up, 7 down, 5 left, 8 nails 
1 REM E:RND?" TAN 260 PRINT_AT I,5;: 5% 
18 LET LLet 298 NEXT 1 
20 LET PEPEEK 16998+256+PEEK 4 $09 FOR I=5_TO 9 
8397 320 PRINT AT 1,10;B$;AT I,i27; 8% 
30 POKE 16¢16,% 32@ NEXT I 
aoc 330 FOR I=i TO 4 
SQ LET DES 348 PRINT AT I.13;8$;AT I,24;8% 
30 io 350 NEXT I 
100 LET AReo 36@ FOR T=18 TO 2¢ 
110 CET SL 373 PRINT AT IL12;BS;AT 1.21: BS 
i =‘ 380 NEXT I 
; ie 390 FOR I=14 TO 17 
9 SG Bie Silad Ads RSS 400 PR I, 14; B68;AT 1.15; B% 
410 Ni 
24 BARAT 20.0:0% $58 Cer Net” 
b are “ at 460 LET UsINT (RNDSiO)” 
AS( TO 19) = = 
: 93; aria’ righ 455 PRINT AT 22.6; “WIND.” 
19) 5 29; 09 TO 2 469 POKE P+74e +28 
170° P abeAgt TO 107; $0 TR RND) 4 THEN LET Wat4+ (INT 
Tag-azpbe: To 36) (RND #3) -1) 
180° PRINT AT 19.5: Ag( TO 25); AT ZOS LET aus (y<@) - (W299 
8,5; D$( TO 28) 707 POKE P+740,0 
140° P AT 5.10;A®< TO 203;AT 710 PRINT AT ABS CHRS U;AT L2,L 
4,10;0%¢ TO 2; 
260 PRINT AT S27) 712 IF We6 THEN LET B=B+i 
210 PRINT_AT iSiag’ TO 1a):AT 715 IF O=9 THEN LET B=B+2 
@ de TO 5 72e LET fi ata + 
20 LE eal 330 PRINT AT Lt 
250 LET Liss 735 IF U=136 THEN” Le Q=AyN 
240 LET Laees 74@ IF Lis2@ THEN LET N=- 
260 PRINT AT L1,L2;L% 3$0 Ie Cisa THEN LET Ned 
260 REM DRALY LADDERS 76@ LET R=A+ CINKEY §="6") - LINKEY 
278 FOR Iexi@ TO 20 ea" 7") 
tee 


Omega Invaders 


| Andrew Caple, 
| Bury, 
Lancashire. 


Bi 
- 


THIS PROGRAM was written on a 16K 
Spectrum. The control keys used are: 


Q — left 
E — right 
0 — fire 


On running the program the colours will be 
set and the titles appear. In the middle of the 
design the flashing message: 


COMPILING 
appears which means the computer is putting 
the machine-code bytes into their proper 
places. This is only done once in the program 
so do not worry about having to wait each time 
you want a game. Resetting before a game is 
very fast once compiled. 

Once this process is completed the screen is 
cleared and a prompt appears. This prompt is 
for the level of skill and will accept values 
from 0 to 6. It only affects the speed of the 
game — 0 is the fastest and 6 is the slowest. 
Once you have typed in your level, press Enter 
and the game will start. 


SOFTWARE FILE. 


B$ colon is the CHR$ 14 for printing the 
ladders 

L$ holds the two CHR$136s — 
rising girder 

L1 is the vertical position of the falling/rising 
girder 

L2 is the horizontal position of the falling/rising 
girder 

| is the control variable for all For-To loops 

U is the last USR number, used for plotting 
over the builder's last position denoted by an 
asterisk 

N is the direction of the falling/rising girder 

W is the wind strength 

S is the score — given in pounds at the end of 
the game 

T is the position of the next H in “Ahhhh.. .” 

The builder does all this for the money. 
Even builders have to eat. For every nail he 
hammers while there is a wind blowing he gets 
paid the amount in pounds sterling of the 
wind speed — force 5 means £5 per nail, and 
force 9 will pay £9 while he slides towards his 
doom, providing he is hammering nails on the 
way. 

If there is no wind he does not get paid even 
if he is hammering nails. The score is shown at 
the end of the game and the money is 
forwarded to his next of kin. 

Do not climb a ladder or use the falling/ 
rising girder while there is a force 7 or more 
gale blowing. If a force 8 or 9 gale is blowing, 
you will be swept off the ladders and 
sometimes even the falling/rising girder. 


LET 6=B+ (CINKEY @="S"°7 -(INKEY 


the falling/ 


77o 

g2"5 

772 IF ace THEN LET Aree 

774 IF 8<@ THEN LET 5=0 

776 IF Bisa. THEN LET B=31i 

7806 PRINT AT 

338 GF Way haa Er sassy 

2 = 

@@S IF Use? THEN LET DE=DE+i 
gBa° IF Uaiae OR U=@ THEN GOTO 2 
S25 if Usa7 THEN LET U=26 

830 PRINT 

849 IF DE>100 THEN GOTO 2002 
850 GOTO 7? 

15@0 PRINT AT 21.0; "—" 

328501 LET Tel 

1505 FOR I=A ne 20. 

2510 PRINT AT I.Bi"2e"3S AT I-1.8;" 
4$15 PRINT AT 21,7; "IB" 

4517 CET TeT+1 

1820 NExT TI 

3530 PRINT AT 20,8-3; "ccces p35" 
1640 PRINT AT 231°B-3:% . 
4558 PRINT AT 2,6: G 

iS6e RINT "WAGE 

1570 PRINT “OF: #°,;5 

1580 POKE 16418.90 

1590 STOP 

2000 LET LL=Lti#i 

2010 PRINT "LEVEL: “ite 

22229 FOR _I=#1 TO 320 

2030 NEXT I 

2840 GOTO ae 


You may fire and move at the same time. 
What you cannot do is go in two directions at 
once. The base will not stop at the side of the 
screen as in on the arcade version of Space 
Invaders but reappears on the opposite end of 
the line, 

The best way of entering the data is to get a 
friend to read out the hex digits for you while 
you type them in. Once.you have typed in the 
listing check it line by line then save it. Once 
you have a version that works resave it with 
the statement 

SAVE “INVADERS” LINE 1 
This will give automatic running on loading. 


i CLERR S3556.- 
1: PAPER @: SORDER 
_ 135,86: 


2 INK 


F 


7: PRINT AT 


I 
INVADERS G-ANDRER CAP 


ENS, 
DORE? OWES 2, s. 


SS. SR TIGHT 
CLS PLOT PRINT @T £2.223 
LSS ,.a772ier ING!" 
3 FOR F=9 
8. @) “OMEGA -1@: PGRE SGS4OrF. is: 
LE*BS": LET 


B$= "SES TOSISESTSOBSELETOSSOOELT™ : 


FLASH 2: MGM IL 


PORE 3G265+F 
PGHE 32944 


(continued on next page) 


To ee 
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{continued from previous page! 


+F,1d: NENT F: FOR F=2Oo72 5 
843: POKE F,1G: NENT F er 
=i TG 2S: PORE sOvEser 

UAL BRIFI 428: NER Foo; Sereeer 
5 FOR G=l TO 3: FOR F=i TG 25 


: IF VAL SB$t{Fi c+G THER PORE Soar 
StF+33246,716 

6& NEXT F: NENT G 

7 PORE 3FSS24.16 

6 FOR Fei TG FS. FBGRE SSe5ist+r 
,PEEK ({157a4¢4F3 : MENT OF 

9 FOR f=20 TO 32: PORE 3SOs65+ 
f . fF: 


NEXT f 
4@ LET A=1@: LET &=24: LET C=1 
2B: LET O@=25: LET E=iob. LET F=id: 
LET Aga HS 

2B IF Ake “S" THER READ Sbo. LE 
T AG="" 

at IF ADD=@ THEN GO TS 406 

3@ IF Ags" THEN READ AE 

426 POKE 25692,255: PONE ADD, 16 
FVAL AGCLI+VRL AGiss 

LET &€=-RE(S 


G6 LET ADD=ADD +2. 
TSG 3: GO TSG 368 

TAG OATH ZLAEES. “SRESTETEFESESSES 
Q2B7CFETBZOFSSESICGSIESTETCFETES 
G08 7OF EGF SE030ES2SCES490 TEFESGESSL 
LABESSEGACOCOTRE LESSSSESES Hoo TRE 
LALDBILOE TSE SBSSIRES TESS2ESESTECaIR 

110 DATR Sid24,"“FPFESSOTCDETCE7S 
FETCBEF TSTF LETSTETSETFESEFSSESETELSS 
BSidai1i@FAcss™ 


128 DATA 31616, “OSSGSGLS7OeOla7 
ESV@GGORGSS085 Fah OF ES 

L3G DATH TiShG, “SRRETETEFELSSES 
BSF O4 35255 TESS LECSESTEGROCOLCE TREIG 
JFEFRED TEES TOSS LADCeS TaSStanrTae 


6 LFCSECOGF SE L2SS567ECDCeTACSH 
440 DATA 35i252. “SRESTEFESO2LS150 
LFEEFEDTESCE4 7COS3EGSS5255 (B2AS6 752 
BEO7BSES LSZSBSTECSZARESTETEFESCESS 
JESSEGACDCSTAE IGLEGFFSSTEFESHLSS 
GB2SG7ESESACCOCSTACSFE ESELROARES 

150 DATA “SiSFTSCDESTEELLEOS FES 
F2SOS3E@ARCOCE TRAP SZESTECSS* 

163 DATA BLLiBA, “SRESTEFEQS2&222 
ASS 7BBSATESCESGGES TAF SSOGRTEDAS4 TF 
EFEOB2OOS225 1 7BSES LS25076C92316E 
FCOZAS LVBVEFEG@CI@G TESSESACDOCE TRE 
LO LIBGO@GESGTEFE 152684 “ 

L7Q DATA “FEGRESOSGI2E1TESESCOCDC 
a7FC gr ReraceGcE L2EpCeTAAESssSoe 7 

180 DATA SiGSE."“SLSSToCTEESCHCS? 
AF L2S5S5E7FECCE LESS 

190 DATA SLTLS, “FEIPCFESASSSETES 
O25 15F 5771120002 109S32CDB50SCS8" 

2QG DATA SiOTs, “LISCTESLICTOSS6a 
4 LTAESDSCSCOCOTACLOLELLSSEIGF Scan 


Animal magic 


asked by the computer until it finds an animal, 
which should be the one you are thinking of. 
If it is not, you will be asked for the name of 


2iG DATA FiG5e4, “Si6LTosssSseose 
G2S1SFACSR" 

228 DATA 31G646.“21887611887C818 
SOSEDBScCSyE™ 

2308 DATA SiIGGBE. “FISLSSSSEt iSeeesc 
aeereee LGlLOFEL TSF Sl1ASESL OBA IaE 

2aG DATR TSSSSES . “SAS TEFESESESSS 
CiSfFE65COSSTSCOHSE STSITSES TSA Saga7 
BCODSOTSCOSEG PACD SS TALCDES FSSRES TSF 
EG@OLSSOFFESL2ESESCOSS lS SISSEGFESSCOC 
hep Ta S2SS7BGS2OCSSEESIGFECLILOGF 
B 4 oa 

BSS DATR 29S8 . “SAGITESESSTEFEG 
RZOGBSISETECOCES TSSLSDYOISGESSISE 
DEAS IFESEYDFESF SSQScESDES SAAS LTSES 
SOSESCSSESACHOCETAC LE LSS LOFAELS29 
I7BSE14966SES" 


aearone “CSFSCOCETAF LOLELSCSA51 
278 DATA S252, “FSS Ceoeooorseg 


BIiSB7FEASGHEDOBSILE THS LSSE LESS LESE LES 
SSSLSESSSS LS LSISSSSSssccs SSS 
@1FS3F FFFRFFPRFRFRPRFRREFERPPPRPPPRPRReEPe 
FFSFOCRFEFPFFFFEFREEE 

26S DATA “GESGiSTEFFFEFFFFFaSSasS 
SG6DSFSFFFFRGGTICICSFSEI4i1COSrra 
QOSGFPFFFOSOSSSGESSESSFCFOSESER”™ 

290 DATA SiS6s6s, “SLSSTSLLSS TES iL 
S@GSEDBSCSS™ 

3a DATE ZS LASSE. “SSIS LETCeela? 
EVOAGIGOSSSGAIBHOOSSSOA TOS” 


316 DATES & 

430 LET CHe="8GGG":. BGRDER &: BR 
TIGHT 4: TRH FY: PAPER &. CLS 

4190 INPUT “LEVEL “.b: LET L=INT 
L_*4+¢4i6 


PRINT “ERROR":. GG TO 
439 POKE 58145.L 
440 CLS : LET D¢a“TT2ds56254562 
345644444": TG LEN De: P 
RINT INK VAL DIF I* 
“: RENT F 


420 IF Lif OF Lad Pa ere 


s22oh Tat Pad Sibaet Tce CEE 
3 : = = 3 * mts 
2848 e0 S656: LET Lalts 
NK @: PAPER F: PRINT AT @ 

@; “HIGH SCGRE=";o#:% E 
aaga® Sk. SCORE 
: NK 7: PAPER &. HUSR 5 
0980: BEEP 1. -36 iceman 
ET Bg="": FOR F=51625 TO x 
2631: LET BS-B$+STRR PEEK F: MEX 

499 PRINT AT 26,33: “GAME GUER” 
500 IF URL Be.UAL Ee THEN PE Twr 
eat H2e9ihEGeM Li “HEY HIGH ScCon 
510 IF INKEY&="“ THEN 6O TO 516 


Soe GO TS 446 


a suitable initial question. These should be of 
the form: 


Do you have... ? 


R Spink, the animal and for a suitable question if it ever Are you ? 
Frecheville, reaches to this point again. So as you can see . 
Sheffield. the program learns. The more it is used, the | For example: “Do you have four legs?” It will 


more animals it will know. 

The data can be saved on cassette and loaded 
when the program is run again. When the 
program is run for the first time it asks you for 


My ANIMALS program for the BBC Micro is a 
simple example of artificial intelligence. You 
think of an animal and answer the questions 


ask for an animal whether the answer is yes or 
no. For example, for the last question dog for 


gram is learning about animals. 


SREM FOR £ READ HASH CHARACTER 
LOMODET 
20DIM G# (250) ,VA(250) ,NX(250) ,AS(300) 
S00LS 


4OPRINT 
SOPRINTCHR# 141 CHR#129" 
40VDUZ8,0,27, 29,5 
JOPRINT “"Is there a data file to use 7 "3 

BOREPEAT 

FOANSS=GET# 

1OOUNTIL ANSS="Y" OR ANS#="y" OR ANS#="N" OR ANS#="n" 
11OPRINT ANSS 

1Z01F ANS#="¥" OR ANS#="y" THEN PROCREADTAPE ELSE PROCINIT 
13OREPEAT 


*  CHR#141CHR$129" Animal guessing game” 


Animal guessing game” 


17OANSS=GETS 

1BOUNTIL ANS#=“¥" OR ANS#="y" OR ANS#="N" OR ANSS="n" 
19OPRINT ANSS 

200I1F ANS#="N" OR ANSS="n" THEN PROCEND : END 
210LREC=1 

220REPEAT 
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2301REC=LREC 

24OREPEAT 

ZSOPRINT “GQ#(1REC);" 7 “5 
260LASTANSS$=GET# 
270UNTIL LASTANSS="¥" OR LASTANS$="y" OR LASTANS#="N" DOR LASTANS#="n" 
2BOPRINT LASTANS* 

290IF LASTANS$S="¥" OR LASTANS$="y" THEN LREC=¥%(IREC) 

S00IF LASTANSS="N" OR LASTANS#S="n" THEN LREC=N%CIREC) 

S1OUNTIL LREC < 1 

SZOREM Animal found ####se#eRR HEE 

S3OPRINT ‘"“@re you a "CHRE129;A#{-LRECI;" 7 "5 

S4O0REPEAT 

SSOANS#=GETS 

S460UNTIL ANSS="¥" OR ANSS="y" OR ANS#="N" OR ANSS="“n" 

S7OPRINT ANS* 

S80IF ANS$="¥" OR ANSS="y" THEN PROCWIN 

S90IF ANSS="N" OR ANS$="n" THEN PROCLOSE 

4O00UNTIL FALSE 

410DEFPROCREADTAPE 

420PRINT "Align the Animals data tape " 
430ANSS=GETS 
440X%=O0PENIN ("ANDATA") 


"Press any key when ready” 


{continued on page 157) 


yes, sparrow for no. From now on the pro- | 


ead 


6K RAM PACK 


£2895 


Including VAT and Postage and Packing. 


———————— ee ee eee ee ee ee ee ee ee ee 


PLEASE SI SEND ME Name 
Tick for further information viC 20 16K RAM PACK en senor | 
i Ci Vic 20 PRODUCTS Qty Price TOTAL _—‘| enclose Cheque, P/O for............ i 
C) COMMODORE 64 @ [£28.95] ae caen CREDIT CARD () ACCESS ) BARCLAY CARD C) 
All prices subject to SEE Bae ee 
availability or change without notice. (24hr, ANSAPHONE SERVICE) 


I STAWVEER. 208 Aighurth Rd, Aighurth LiverpoollZ051 727 7267 * 


a gy a 
A f 


Features include 

ZX81 Repeat key and Spectrum Double shift key. 

All keyboards are ‘electric typewriter’ quality, full size and are fully built and tested. 
They allow you to use all other add-ons. No extra power is needed. Fully guaranteed. 
A fitting service is available for all our keyboards and costs including postage 


and packing. Send for details. 


Kayde Super Plug-in Keyboard 
This is the ultimate keyboard for your 
Sinclair computer, you simply plug it 


KAYDE DELUXE KEYBOARD 
This keyboard is only available for the spectrum. It 


i into the user port at the back. No will allow you to fit your computer inside. It also 
@ if disassembling. Complete with full-size has a full sized space bar and double shift key. 
? 3 ; No soldering required. & 
2 r{ space bar and ZX81 repeat key. 
—— NEW! NEW! NEW! NEW! NEW! NEW! NEW!NEW! NEW! NEW! NEW! NEW! NEW! NEW! Pp 
Kayde Standard Keyboard Kayde Spectrum 32K RAM Pack {Issue |!) Kayde Spectrum Light Pen. Fi 
This is used for both computers, but does not This brings your Spectrum up to a full 48K This has the ability to create pictures, sketches or 
accomodate them inside the casing. Open your It is easily fitted, and comes as a kit with RAM graphs on your own television screen or it can be Li 
computer and plug in the connector. (The 2X81 chips that slot into existing connectors. used to ‘pick’ from the menu saving you time over | T 
requires two simple solder connections). The No soldering necessary. Fathi aie pakcthni statements. No Vi 
keyboard comes complete with high: impact sheath al dp craig agg programing: I 
black plastic case and full fitting instructions. necessary. Each Light Pen de: 
The ZX81 has a repeat key comes complete with gal 
interface circuits mounted 
NEW! NEW! NEW! NEW! NEW! NEW! NEW! on a connector which aa 
plugs directly into the user a 
Kayde ZX81 16K RAM Pack port with no other 
Low power feature allows you to use all other connections to make and a abe 
add-ons including ZX81 printer without wobble software program with i 
overheating or memory loss. You should only comprehensive instructions, kee 
have to buy one RAM Pack for your ZX81 so 
buy the best at the beginning and save yourself car 
unnecessary problems, NEW! NEW! NEW! NEW! NEW! NEW! NEW! ; 
RAM Packs a 
VALUE! VALUE! VALUE! VALUE! VALUE! VA Ai! Kayde RAM Packs use state of the art it naade thes inc 
technology and feature top-quality, low power ayde Software sig 
memories. Housed in high-impact polysterene, The Swamp ant 
they look good and are fully tested and Available for I 
quaranteed. VIC 20,16K) 
. Dragon 32, us 
VALUE! VALUE! VALUE! VALUE! VALUE! VAL £ New Brain, ano 
Kayde Spectrum Sound Module 4 Pra Oric 48 and pas 
This module fits neatly inside your Spectrum (ns tech aes 48k Spectrum 2 
and lets the sound come through the more Death stalks the Swamp at every turn. Nowhere is 
powerful speaker on your television rather than safe and you’re on your own. You survive on vos the 
the Spectrum. No soldering required. wits alone with nobody to help you. Be thank ul | ont 
it's only the latest game from Kayde You'll gasp wii 
sore Eee ag ace nts oe. caret with relief when you come to the end of the . 
is sou 
: struggle against some of the most dangerous sho 
Kayde 4K Graphics ROM Pack ne the rear of your computer and requires no eit tt nat programmed. You can be sorcerer, no: 
This comes complete with a pre: programmed 4K Graphics ing. A . : f 
ROM 10 give you an extra 450 graphics. The board has soldering wise man, noha sat yng a — wee hinge is b 
facilities for either 2K of RAM (for user definable graphics) Kayde Keys (VIC 20) you've got to € goo: - NO silly problems to hinde tim 
4K of RAM or our 4K-Tool Kit. The entire board fits This program runs on just 300 bytes and yet your progress. It’s just you against the swamp. T 
neatly inside your computer gives you the use of function keys and SOFTWARE WRITERS WANTED | c 
A free fitting service is available on request characters on a VIC 20, and there are over 25 Hf you cant the ca Beat for Lag rhb nage then min 
pete ton commands at your disposal inane ily scene 
00} ' Cc anc cet 5 ¢ 4 inc F: 
2K UDG ROM and Character Design/Restore (VIC 20) description of the program and for what machine it is key 
Generator Cassette A complete system to enable you to create your RISeniaens I 
hic S Mail 
i Seapine Software Peckman own characters. Also includes restore program to For air cela lists write to the address below ga 
SS a load characters into your VIC. Three character ALL ITEMS AVAILABLE AT GREENS STORES req 
Mail Order + Showroom Aa aneeaee: DEPT IN DEBENHAMS find 
Kayde Electronic Systems Ltd., The Conge New London Showroom 24 HOUR TELEPHONE SERVICE: R 
Great Yarmouth Norfolk NR30 1PJ Kayde Home Computers Ltd 1 Station Approach Tel: (0493) 55253/57867 
The 


Tel: (0493) 55253/57867 Telex: 975525 KAYDE G. New Eltham London SEQ Tel: 01-859 7505 


ALL MAIL ORDERS 


TO: KAYDE ELECTRONIC SYSTEMS LTD, 


DEPT. YC 7 THE CONGE,G 


Paanciavcann 


REAT YARMOUTH, 


Dealers Welcome 


DON’T FORGET YOU CAN ALWAYS ORDER 
ON THE TELEPHONE WITH YOUR CREDIT 
CARD. DEALERS WELCOME. 


to KAYDE Electronic Systems Ltd, /or 


NORFOLK NR3O 1 PJ 
PLEASE PRINT AND STATE TYPE OF COMPUTER ¢ 


*lencloseac fal order pay 


harge to my Acc Barclaycard/Trusitcard account no 


“Please delete/complete | 

as applicable | | | | | | | 
Signature pa ede 

Name: Mr/Mrs/Miss | | | | | 1'z | | | 
Address | | | | | | | | | | 
he ol a ed ee 


Item Price 
£ 


| 


Please allow £2.00 P&P for all Hardware 50p for all soltware 


(continued from page 154) 770PRINTEX ,QUESTIONS, AKIMALS WIN ,LOSE 


| 
ASOTNPUTEK , QUESTIONS , ANIMALS ,WIN,LOSE 7@OF ORI=1TOQUEST IONS a 
460F0RI<1 TOQUEST IONS 79OPRINTEX QSL) ,YX(I) NACI) qq 
ATOLNPUTEX QS (1) ,YXC1) ,NXCT) SOONE XT a 
4@0NEXT @10FORI=1TOANIMALS Be 
A490F ORI =1 TOANIMALS B20PRINTEX ,A#(1) Z i 
SOOINPUTEX, ASI) BSONEXT ‘ 
SIONEXT S40CLOSEEK ba 
S5OPRINT "Saved Ok" ie 
G@60ENDPROC 4 
G70DEFPROCLOSE z. 
BBOQUEST IONG=QUEST IONS+1 s 
Sé0LQSE=0 BIOLOSE =LOSE+1 
SPOINPUT "Enter the first question ""Q#(1) FOOANIMALS@ANIMALS+1 ‘ 
‘SBOINPUT “Enter the animal if the answer is YES “‘AS(1> FIOINPUT “Gk, I give up . What animal are you ?" ‘AS(ANIMALS) - 
SPOINPUT “Enter the animal if the answer is NO “AS (2) S20PRINT “What question could I ask to tell a "";AS(-LREC);" from a "s;AS(ANINA 
600QUESTIONS=1 tabs* 7 
O10YE(1)=—-1 930 INPUT " “Os (QUEST LONS) wy 
S20N% (1) =-2 F4OPRINT “What would be the answer for ";AS(ANIMALG))" 7 “4 E | 
SSOANIMALB=2 
S40ENDPROC 
SSODEFPROCWIN =“v" OR ANSS="y" OR ANSS="N" OR ANSS="n" 
S60PRINT * 'CHRSISICHRS136"I WIN :!:" 
G7OMIN@WIN+1 990IF ANES="¥" OR ANS$e"y" THEN Y% (QUESTIONS) =-ANIMALS: NX (QUESTIONS) #LREC 
GBOENDPROC 1000IF ANSS="N" OR ANS#="n" THEN Y% (QUESTIONS) =LREC: N% (QUEST IONS) =—ANIMALS 
@FODEFPROCEND 1O1OIF LASTANGS="N" OR LASTANS#="n" THENNY (1REC) =QUEST IONS 
JOOPRINT"Do _ want to save the data ? "4 1020I1F LASTANS$="¥" OR LASTANSS="y"THENY ( TREC) =QUESTIONS 
1LOSOENDPROC 
1040DEFPROCSCORE 
TSOIF ANSS="N" OR ANGS="n" THEN ENDPROC LOSOPRINT’ ‘CHRS130 “I know "sANIMALS;" animals, " 
7AOPRINT “Align the Animals date tape """Press any key when ready" LOSOPRINTCHRS131 "After playing “;WIN+LOSE;" games" 
TSOANSS@GET*# TO7OPRINTCHRS133 "I have won “;WINs" games "'CHR#134"and have loat “;LOGE 
760X=OPENOUT {“ANDATA™} 1LOBOENDPROC 
R ace track the game becomes much harder as the delay | individually, Alternatively you will find that 
4 before key repeat is reduced. This is only for POKE 36869,240 
| P Nangle, experts. causes a return to original character set. If the 
* Formby, If the Vic prints rubbish on the screen and | game continues then it just means that you 
. Liverpool. the game stops, then the message can be read | have omitted a RVS On from a print 


by putting your cursor over the letters | statement somewhere. 


- THIS GAMES program for the unexpanded 
 Vic-20 computer makes use of both user- 
. defined and multicolour mode graphics. The 
game runs just within the memory available 
‘once 512 bytes have been taken over from 
+ Basic to hold the user-definable graphics. 
When running, the program uses up all but 
~ about 20 bytes — so it is essential that you 
» keep to the format of the printed program. 
_ The idea of the game is to drive your racing 
car around a difficult track in the shortest 
' time. If the car crashes, it explodes. This is 
‘inconvenient because you lose time, a 
- significant amount of debris is left on the track 
and you must start the lap again. 
- If the track becomes blocked by debris it is 
_ usually possible to complete the lap by taking 
‘another route since it is only necessary to 
pass the two arrows to score a lap. 
Read-outs of time taken, laps completed and 
the number of the car are given. The time is 
only updated when the car is not in motion or 
when a crash takes place — the crash time is 
‘shown. This speeds up the animation and is 
- no serious disadvantage because when the car 
is being driven, the player cannot look at the 
/ time or he will crash. 

The game ends after three laps, three 
minutes or 10 crashes and a score is given. At 
any stage the game may be restarted by using 

> key £7. 

I have found it possible to complete the 
game in under one minute, however, this 
requires much practice and the beginner could 
find it difficult to complete even one lap. 

Reverse-field characters will not be printed. 
The use of the 


16 POKES2, 28:POKES6. 26: CLR: POKE6S@, 128: PRINTCHR# (8) 
26 GOSUB?7GG: GOSUB710:POKESC. 3: PRINT "TIMselteetened RACE TRACK" 

36 FORI=7168TO7231: READT : POKEI. T: NEX 

40 FORI=7424707431 : POKEI, @:NEXTI : FORT=1 T0200: NEXTT 

SQ PRINT" SiCRRORRIMOVEMENT KEYS": PRINT" SRP PRRPRRPL 8" POKESC-16, 255 
eR + ae : ae " RRPRDERB! HC" 


( : PRESS A KEY" 
100 GETAS: IFAS=" "THENIGG 
116 PRINT’ CBM" POKESC. 13:POKEYV, 5#16 -K=646:LC=6 
201 POKEK.9:PRINTTAB(2)"DDDDIDDDDDDRDDDDD" 
262 PRINTTAB(2)" aac": /POKEK, 9: PRINT“ DST IME@"; :POKEK.39 PRINT" DD" TABC17> "DDD" 
263 PRINTTABC2) "DD D"TABC19>"D" 
264 PRINTTABC2)"DDDDDED DDD" 
205 PRINTTABC2>"DDASLAPSS" ;: POKEK,9:PRINT"D DUDB"TABCZG)" DT" 
266 PRINT") DB DD DDDDDID" 
207 PRINT") DDDDDDDDI” 
268 PRINTTABC2>"DDAaCAR #"; (POKEK.9'! PRINT" DDDDD" 
289 PRINTTABC3>"D gm 18"; /POKEK, 9: PRINT“ DDDDDDDDDDDL" 
21@ PRINT" DDDDDD DDDD" 
211 PRINT"D DDD DDDD" 
212 PRINT" DDD DD 6D ODDDD" 
213 PRINT"DDDDD DD DDD DpDDD" 
214 PRINT"DDDD DD DDD DDDD" 
215 PRINT"DDD DDD DDD DDD" 
216 PRINT"DD DDDD DDD DpDD” 
217 PRINT"D"TABC4)"DDDDD DDD DDD" 
218 PRINTTABCS>"DIDDDD DDD pppn" 
219 PRINTTABC2)"DDDDDD DDD DADS": POKEK.9 
220 PRINTTAB(11)>"DDD" 
221 PRINTTAB< 16>" DDDDR" 
238 POKEV. PEEK (YAND24@0R15 : GOSUR7@G: GOSUB7 16 
246 POKEX.C:POKEX+CO, 1: NC=1 
256 FORCD=STO1STEP-1:T=TI 
266 PRINT” Ses RRRBBIA' CD POKESS, 220: POKESS,& 
276 IFTI-T<6@THEN27@ 
286 NEXTCD: TI$="G0000G" :POKE19S, 6 
298 GOSUB76G@ : GOSUB710:POKES1, 128: POKES2, 128: POKE198, 6: POKEY. PEEK</ )AND24G0R5 
300 Y=X+Dx:POKEY+CO, 1° FOKEY. C* IFDXC>@THENPOKEX, 32 | 


I oS I . 


316 X=¥' DX=0) IFN=814@ORX=8141THENL=1 
328 IFL=1ANDVP=3ANDHPCSTHENLC=LC+1 + PRINT" Saleen DOP BBI" LC: L=G : IFLC=3THENTS=T 
e+ ae neeae 
6 GETAS 
340 IFPEEK¢ 197>=64THENPRINT "SERB BISaa" MIDS CTI$.4,.19" "RIGHTSC(TI$,29 
356 IFYAL<TI$)>@@@259THENT#=T I$: GOTOS5Sa 
366 IFAS=""THEN386 
361 IFA$="."THEN416 
362 IFA$="L"THEN420 
363 IFR$="A" THEN4S6 
364 IFAS="5"THEN448 
365 IFASCCA$)=136THENPOKES2, @: POKES1,.@:GOTG114 
376 GOTO338 
416 IFPEEK(X+225=32ANDVP<22THENDX=+22 : VP=VP+1 > C=1:GOTOS00 
411 GOTOSea 
420 IFPEEK(X-22)=32ANDVP>GTHENDX=-22 : VF=VP-1 > C=8' GOTO380 
421 GOTOSea 
436 Fe Ne ae ea oe etme a EEE A See aE 
431 GOTOSea 
446 IFPEEK(X+1>=32ANDHP<21 THENDX=+1 : HP=HP+1 : C=3: GOTO300 


pee eee ee 


RVS ON 
in printed statements means that the Vic uses 
its internally-stored ROM characters when set 
to user-defined characters. Hence down- 
| loading the original character set is not 


HECESSATY 441 GOTOSaa 
; POKEK,9 58@ POKES4, 15: POKESC. 12: POKEY, 4#16:T$=TI$ 
sets up multicolour mode graphics in green. 51G PRINT" SaMMOBDeMaAg MIDS (TIF. 4, 19": "RIGHTS(TI$, 2): POKESL, @:POKES2,@ 
: SYS 65234 $28 FORI=15TOGSTEP-1 :POKEV, PEEK<VANDZ4@0RI : POKEX, 6: POKEX+CO,4 


538 FORT=1T0160:NEXTT > POKEX+CO. 7: NEXTI :POKES4. @: POKEV. PEEK¢ VY DAND24G0R@ : POKEX+CO 


548 NC=NC+1:POKESC, 13:POKEY.5#16 

541 IFNCCIGTHENPRINT "SSRP BES A NC 
IFNC=1GTHENPRINT" SSD BESS NC 
IFNC>1@THENSS& 


performs Restore as if run-stop and restore 
had been pressed. 


If line 330 is changed to: 
GET A$: POKE 662,1 


(continued on page 161) 
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_ Itshard to know which set of figures is more 
attractive. Certainly the ATARI 800™ Computer, 
\ hograded by an astonishing 32K and reduced by 
£100, will have its admirers. 
_ However, the ATARI 400™ Computer plus 
free Programmer Kit for only £149.99 makes it 
temarkable value for money, particularly when 
you take into account its 16K RAM (on some com- 
puters you'll be charged extra to upgrade to 16K). 
| Its even more remarkable when you look at 
pur computers feature by feature. 


The Family Computer. 

Before we designed them, we thought about 

who was actually going to use them. 
_ Oné day our computers might be playing 
games; next, they're wrestling with household 
budgets; teaching geography to an 8-year-old; or 
printing letters. 
_ Inother words, we designed our computers 
and software for as many applications as a 
family has ideas. (Now the ATARI 800 Computer 
has 48K RAM, there’s even more memory for even 
more applications.) 
Next we built in high-resolution graphics. 
Inside our computers, we have a microprocessor 
whose only job is to operate our graphics. 

(All told, you can choose up to 16 different 
colours in 16 intensities, which gives you a 
spectrum of 256 different shades.) 

In fact, our computers divide the screen up 
into 60,000 tiny points, each one of which can 
be changed without affecting the other. 

A friend not a fiend. 

We also looked at ways to make computers 
rather friendlier. 


ated touch-sensitive keys with ridges, so fingers 
wont slip; on the ATARI 800 Computer, we have 
keys much as youd find ona standard typewriter. 
- You can talk to your computer in a choice 
of languages (five for the Atari 400, nine for the 
Atari 800), including ATARI BASIC, using 
ite which you loadin on cartridge, cassette, 
or disk. 

For our computers, we have one of the 
largest software libraries in the world: 


INVADERS* and STAR RAIDERS™ winner 
of the 1982 Game of the Year Award. 


However, we also boast home 


every- 
thing from speech synthesis to sophisticated 
data management. 
No doubt you know all about our 
famous games such as PAC-MAN‘ SPACE 


Atari 400 and 800 Home Computer 
Technical Specifications. 
ColourCapabilities: Choose from 16 colours, and iouatetisities 

(up to a total of 256 shades). 

Sound: Four independent sound synthesisers for musical tones 
and games sounds. Three and one half octaves. Variable volume 
and tone for each voice. 

Display: Three text modes: 24 lines of 40 characters, double- 
width characters, or double-height, double-width characters, 
Nine graphic modes: from 40 columns by 24 rows up to 320 
columns by 192 rows. 

Memory: Includes a built-in 1OK Read Only Memory (ROM) 
Operating System with 48K Random Access Memory (ATARI 
800) and 16K Random Access Memory (ATARI 400). 
C.P.U.:6502B Microprocessor 0.56 micro-second cycle. 1.8Mhz. 
Special Features: Three customised integrated circuits. 
Extended Graphics Functions: High-resolution graphics. 
Multi-coloured character set. Software screen switching. Mixed 
text and graphics modes. 

Multiple re-defined character sets. Player missile (sprite) 
graphics. Fine screen scrolling in any direction. Changeable 
colour registers. Smooth character movement. 

Peripherals: A range of peripherals and accessories that are 
available now. 


as educational programs to satisfy the most 
enquiring mind. 

You can learn French, Spanish, German or 
Italian on our computers and through our 
unique ‘sound through’ system you'll hear the 
language and learn it the way you learnt your 
mother tongue. (Other computers will leave you 
speechless.) 

You can teach yourself touch typing, 
compose and play your own music or teach a 
child the alphabet. 

On another program you can find out if your 
current mortgage is giving you the best value for 
money; while yet another program will answer a 
question that has vexed mankind for generations: 


On the ATARI 400 Computer, we've incorpor- “Where does all my money go?? 
At the same time, the outstanding VisiCalc’ 


program is available for the ATARI 800 Computer. 
Write your own programs. 

As if all that isn't enough, through Atari’s 
Program Exchange (APX), you can have access 
toawide range of the most imaginative programs 
written by our users. 

Or you can learn to write your own 
programs with the help of our ‘Invitation to 
Programming’ series, using our unique‘sound 
through’ system. 

Surprisingly, you wont have to plough 
through a small library of manuals to do so, 
. since most of the series is on software, 

not in hard books. Of course, weve 


[A nications Compan: 


® always hadjust about everything youre 
: looking for in computers. 
and office application software as well on From today, weve got even more. 


More of what home computers are for. 
ATARI and design, Reg. in UK. TM Trademarks of Atari Inc. tPac-man and characters are trademarks of Namco Ltd. tTrademark of Taito America Corporation. "Trademark of Visi Corp. 


Car as —¥ ~¢ a ‘ 
REWIND AND REMOVE 
GE LOAD ORIG INAL 
Se INSERT BACKUP TAPE D 
RECORD BACKUP ” 
a BACKUP COMPLE TE 


VIC TAPE BACKUP can provide security backup copies of most VIC-20 programs currently available on ee, 
tape. It is sold strictly on condition that purchasers use it only to take backup copies of tapes which they iu 
own, for their own use. 


FEATURES: Complete, new, and unique machine-code program | 
Provides backup for BASIC programs 
Provides backup for machine-code programs 
No extra risk to original tape 
Backups for any memory configuration (with expansion where appropriate) 
Audio-visual prompt system, using border color and sound, for ease of use | 
Some allowance for load errors — copy may load and run better than 
the original 
Will backup programs using a range of security methods, including use of the 
cassette buffer, use of screen RAM, and mixed BASIC loaders with 
machine-code 
Supplied on boxed C30 cassette with full instructions on card inlay 
Written by Raeto West, noted exponent of PET/CBM/VIC programming 


Mail order distribution address of Level Software Ltd © WARNING Unauthorised copying if copyright material for resale 
hire or distribution is an offence. 


products is: ORDER FORM This program is sold strictly on condition that 
purchasers use it only to take security backup copies of tapes 
Level Softwa re Ltd which they own, for their own use, Dealers must undertake to the 
" best of their ability to ensure that purchasers comply with this 
P.O. Box 55 obligation. 
hirl All purchasers must sign the following declaration to signify that 
ey 
SOLIHULL they have read and understood the conditions. 
Declaration: | have read and understood the conditions and agree 7 
B90 4SL to abide by them. 
Tel: 021-643 6729 Signature of purchaser or dealer S 
Price in UK/Europe £7.95 each (includes VAT, postage, packing) 
N&IM@! ....ccscccccsscsssevesscsssessencdtonseernsstusyeecencaseoesesevenseetetaors Pete 
a I Na Ne nk has Bag 
Den 
Yo 
Enclosed is cheque/P.O. value £ number pros 
Fast turnround of orders guaranteed to Level Software Ltd, crossed ‘a/c payee’. of | 
RAI 
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(continued from page 157) 


545 POKEX. 5S: FORI=17T0506: NEXT : GOTG2968 


S38 PRINT " Selec PRB RISGANE 
664 PRINT" CRRRRRRBBRIASCORE" > PRINT" 


SOFTWARE FILE 


OVER" : POKES6874.@:POKES6875. @:FORT=1 TO2086 : NEXTT 


61@ PRINT" SEselekat'OU COMPLETED"LC"LAPS MIN "MIDS¢(T#.4.1>" MINUTES “RIGHTS 


(T$:22 " SECS"; 
626 
638 
644 
656 
666 
67@ 
688 
768 
716 


PRINT" Saale 
GETA#: IFA¢=""THEN6 44 
IFASC CAF =1S6THENLI& 
IFASC CAS > =133THENGSS 
GoToée44 


PRINT" SBBISAND CRASHED"NC-1 "CARS" 
STATRIATSTe TTT eee PRE IT FP TO PLAY": PRINT" SeRmBBHIT Fi TO END" 


PRINT " CIMe(eIeleeeeleeee RRR BBBERATHE END." -FORT=1701 880: NEXT : SYs65234 
K=7746 : CO=38726 : DX=@ > C=G: 'P=3 : HP=8: L=@: RETURN 
Sl=36E74 > S2=$14+1°S3=S2+1 -S4=S34+1 -YaS44+]  SCH¥+1 >: RETURN 


16066 DATA24, 90,126.96, 24.90,126,66.66, 126, 96,.24,58,126,968.24 
16061 DATAG, 119, 34,254,254,34.119,8.6.238,.68, 127.127.68.238.6 
1862 DATAZSS. 255,255. 255. 255.255.255.255. 145,4.41,.138,58.3,168, 94 
14463 DATA@. 16.58.58, 127. 


27. 93,165.176.85,176,85,17@.85,1768,85 


Catalogue 
DJ Sharpe, RAC) 
PEt Wea a 


| Hull, 


_ A VERY USEFUL facility found on the BBC 
machines is the ability to catalogue a cassette 
> tape to screen. This program enables program 
+ cassettes produced for the Dragon 32 to be 
, catalogued to the VDU screen in much the 
~ same way as for the BBC Micro. In addition, 
the number of blocks and parity errors are also 


displayed alongside the file name. 

The program consists of a machine-code 
routine which reads a block of data from the 
cassette and stores it from a base location of 
7100 hex. The Basic part of the program 
checks the block type and prints the 
appropriate data to screen. 

During initialisation of the program, the 
machine-code routine is read from the Data 
statement and Poked to locations starting at 
7000 hex. Locations 7080 and 7081 hex hold 
the number of parity errors and the number of 
blocks — 256 bytes per block — for a given 
file. 


The machine-code routine makes use of the 
subroutines in the Basic ROM which start the 
cassette and move into bit sync, and read a 
block from cassette. These routines are 
accessed using the indirect jump-to-subroutine 
addresses A004 and A006 hex. The machine- 
code mnemonics and op-codes are given in the 
second listing. 

Those with printers should find it relatively 
easy to convert the program to print the data 
to the printer instead of to the screen. 
Alternatively a string array could be used to 
store the data which could be read out after the 
tape has been completely read. 


5S REM FOR 
10 
20 
30 
40 
50 
; 60 
790 
80 
90 CLS 

-| 100 PRINT "filename 
-| 110 DEF USRO=&H7000 
-| 120 X=USRO(O) 

130 P$="" 


apw 
CLS:CLEAR 200, &H6FFF 


FOR I=1 TO 2000: NEXT 


FOR I=&H7000 TO &H7033 
READ A:POKE I,A:NEXT 


80):GOTO 120 
150 FOR I=7 TO 0 STEP ~1 


170 PRINT P$; 
180 GOTO 120 


blks 


READ HASH CHARACTER 
PRINT @261,"CATALOGUE PROG" 


REM LOAD MACHINE CODE PART 


errs" 


140 IF PEEK(&HOO7C)=O0 THEN 150 ELSE PRINT USING “£££FFFF" 5 PEEK (&H7081) , PEEK (&H70 


1460 P$=CHRS (PEEK (&H7100+1) )+P%: NEXT 


,128,76,183,112,128,126,112,18,57 


CLS:PRINT @130,"PRESS ANY KEY WHEN":PRINT @162,"CASSETTE IS LOADED" 
TS=INKEY$: IF T$=""THENSO 


190 DATA 134,0,183,112,128,183, 112,129, 142,113,0,191,0,126,173,255,160,4,173,255 
,160,6,38,17,182,0,124,39,22,43, 20, 182,112, 129,76, 183,112, 129,126,112, 18,182,112 


Swap 


| Peter Haviykke, 
Bagsvaerd, 
Denmark. 


YOU HAVE probably seen machine-code 
programs before which store a Basic program, 
|-or just part of one, in a safe place above 
RAMtop, thus making room for another 


program in the Basic area, The stored 
program can then be taken back later for 
further use, thereby erasing the other 
program. : 
The programs I have seen so far, suffer from 
certain shortcomings. They can either be used 


only in Fast mode, or they always return the | 


stored program in Slow mode. But worst of all 
you cannot exchange the programs. The one 
in the lower part of the memory is always 
erased when the stored program is taken back 


down. My machine-code program overcomes 
these failings. It even allows you to let the 
two programs swap each other, and they 
always return in the mode in which they were 
stored. 

The machine-code is entered like this. First 
divide the 16K memory into two by the direct 
command: 

POKE 16389,95 
NEW 


(continued on next page) 
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1 i A STS 
teontinued from previous page} 


Now make the well-known line 1 Rem 
statement with room for at least 53 characters. 


Use any hex loader to perform the hex dump. 
When this has been done, keep the Rem 
statement and delete the hex loader, and add: 

2 SAVE "SWAP" 

3 RAND USR 16514 
save the program on tape. Whenever you Load 
it later, remember to Poke down RAMtop or 
the program will crash. Run the program. You 
should see a slight flicker and nothing else. 
then enter directly: 

RAND USR 32525 

You have now got a copy of the program 
above RAMtop. Press New and wipe out your 
Basic program, Try to list — it has all 


Defining characters 


Neil Morrison, 
Aylesbury, 
Buckinghamshire. 


THIS PROGRAM allows you to redefine 
everything but the user-defined graphics, 


. wiagh@ PP Baz*2: erry 
oR geiseié i "18503 PORE 241622 
E : NEXT POKE 


BORDER aT 2is: Ley 328! LE 
Tease aval: ERS oss get! LET bS= 
"GRAPH 5" SENERATO 


L 72 TO 36: PRU 
Se 8. PRINT AT 16, ¢+55 INK A; GRR 
$ (CODE ag(f TO ¥3: IF i=5 THEN 
LeT i-@ 
4 LET isi¢d: NEXT fe 26 
$ tet js! ron fea To Ge) PAL 
SES. PRINT AT 15. f+d; INK i: CHR 
% (CODE belr TO OS: IF isS THEN 
L@eT_ i208 
cin? LET #@="PRESS ANY KEY TO BE 
8 LET in®: FOR f=1 TO 22: PRI 
NT AT 81,f+2; INK i; CHWR¢ (CODE 3 
&(f TO 3S: PAu ie 
Sit TO) SES: IF i=S THEN 
ooo? LET i=iti: NEXT f: PAUSE 10 
1@ CLS. INK 2: LET asa: PLOT 
9,39: oor AY 65,0: BRAY 0,65: 
‘A are : DR PRIN 
T {Sio;° Pont Ss607 125. FOR 
n 0/187: CHR 9; > NEXT 


THEN Brint AT 
FOR y=i TO foe: 'h a 


6° THEN PRINT AT 
PAUSE So. Go 76° 


'" THEN PRINT AT @.@ 
AT 2,0 


AT 3,@ 


PRINT AT 4,@ 
5a0: Go TG 
j; LINE 43 
2 heh 60 TF - 
oa 
4945 
icobe as-327 #8 


AT a,8; INK 2; BRIGHT 
RIGHT ic: PORE 


PAUSE 


INT AT 38,43; FLASH 
ne (CODE POKE DbSsaa7,6 
Fo ea7 THEN PRINT AT O02 


LET c=c-126 


TF_c}63 THEN PRINT AT 4,11; 
LET cec-64 

@ IF coS3i THEN PRINT AT 4.12; 
LET cmc - 
TF ¢c+i8 THEN PRINT AT @,13; 
LET ce#c- 
IF c>? THEN PRINT AT a,14;" 
ET cec-8 
IF c+3 THEN PRINT AT 8.155" 
ET cec-4 


Acorn Kong 


Martin Exall, 
Drayton, 
Norwich. 


THIS GAME for the Acorn Atom is based on 
the arcade game Crazy Kong. The object of 
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SOFTWARE FILE 


disappeared. Now if you type the following: 
RAND USR 32530 

List again and the Basic program is back. Let’s 

try to swap. Load any program from tape, not 

bigger than 8K as the memory is divided in 

two. Then: 


ZX-81 graphics and the key-words — that is 
the whole character set, from space to the 
copyright symbol. When a character is 
redefined it will also appear among the 
keywords. 

After saving the characters, to load them 
independently to the generator, type 

CLEAR 31744 : 


120 IF ¢c>1i THEN PRINT AT a,16;" 
: LET cec-— p 
13@ IF cel THEN PRINT AT a,17;° 
LET cac-1 
148 LET aea+i 
150 NEXT f& 
168 PRUSE 


3e 
180 POKE 23607,123: CLS : FOR n 
=a32 ao 127: PRINT CHR nA; “7: N 


ExT 

Too" PAUSE 1280 

200 GO TO 10 

210 INPUT “Which Charac SBe ; 
NE ag: IF ag$<" * OR af>"@” Then 
oo T a2 

220 LeT a=9: FOR f=@ TO 7 


: LeT 
¢ sPEEK ( (3174469 CODE aG—-Sls #B3 +8 
PRINT AT 3,19; BRIGHT 15 ci AT 


7-: a et aoe” PRINT AT a,3@ 
i 
@ Peres “TREN PRINT AT a, 14; 
—_ tats 

5o FEF 2oe Een PRINT AT 4,32; 
-_: cs 

88 IF ¢c>iSf THEN PRINT AT a,13; 
“@’: Cer cec-i6 

70 IF c>? THEN PRINT AT a,1i4;" 
@’: CéT c=c-8& 

280 IF c>S THEN PRINT AT 4,25; * 
BS: Ler cect- , 
290 IF c>i THEN PRINT AT 2,36)" 
@: LET cec-2 es 
200 IF cai THEN PRINT AT 29,177 
M: Ler cec-i 

340 LET asari 

320 NE f 

330 PAUSE @: Ga TO 16 
1886 INPL "Filename"; LIWE 6¢ 
AB@ee SAVE FECODE 31744,768 
1832 GO @ 
1080 INPUT “Fit e 


ename>"; LINE fF 
186@ CLS : PRINT “Insert Cassett 
=" 
1970 LORD. FEGOPE Sivdd, 768 


% 
198@ INPUT “Which Gh gts c t L 
$< oR Be THEN 


a CLS 
4390 INK 2: PLoT 73.33: DRAW 65. 


&: CRE 8,65: id -55,.2: BRR Oo 
1-65; INK @; FOR x=9 TO i6: PRIW 

T_AT_x,8; BRIGHT axe: REx? j 

PRINT 2@; BRIGHT 1; "1254 Se7 

8": PRINT AT 6,0; “Commanas: — 

ursor_ Keys To ve"' "OG To hanove 
paca Me iit“‘“S To Stop Generat 

gee LET d=is6: LET a=G: LET bet 
2910 LET SORE 

2020 IF z Ane b+id THEN LET 
bab-1i: edas 

2030 IF beeen A BaP bei? FHEN LET 
b=bti: L 

2040 Hg bee"6" AN aci6é THEN LET 
azat 

sabe 2F ba="?7" AND a>G THEN LET 
a=3a- 

2060 IF bee"p" AND ATTR (a,b? =56 
THEN PRINT AT a,b; INK 2; “HY. 
ET c(a-8) sc (a-6) +2 ; 
2070 IF bg="0" AND ATTR 1{a,b+ 55 
THEN PRINT a,bs" ": CET cta- 
@i sc (a-8) -d 

B@75 POKE [ 


the game is to climb a layout of ladders and 
girders while avoiding the barrels which are 
constantly rolling along the girders. As you try 
to reach the top you can gain points by 
collecting the parasols which are positioned at 
various locations on the screen and are worth 
100 points each. 

The barrels must always be avoided. To do 


RAND USR 32539 
and the programs will be exchanged. When 
put in a program line, this Rand Usr 
command will swap the programs, and when 
swapped back again, the Basic program will 
continue from where it left off when stored. 


LOAD ‘’ CODE 

POKE 23607, 123 
The program then copies the Sinclair 
characters into locations 31744 upwards, and 
Pokes 23607 to make it point to them. Those 
with a 48K Spectrum can move RAMtop 
further up the memory and change the Clear 
and Poke statements accordingly. 


a-8): POKE 25607, 125: 


2 15;CHR¢ (CODE agi: 
NT AT a,b; OVER 1; INK & 

i=3 

AT 


a,b; OVER 1; INK & 
“s" THEN PAUSE @; CLE 


Qo 
0 
4 
o 
ore 
Oo 
bs 


ich Do You Want 7s 
: TF a¢c* * OR 


+O--90 


3 
haracter In 
se oR Fe> 


8i- 8 


FR Vas 6: Ler 
4 cove. acon) 4 


Zo 0m 
mor zr 


RINT AT 6 0% 
3 Pi, 


a 
orca 
a 
oe 


3 
L 
10: FOR feo 
1744+ (CODE 


w fo 
rd 
wy 
ov 


N PRINT FF feo, 
=c-126 

3 THEN PRINT AT F+*9,1 
c=c-64 

- {HEN PRINT AT § 49,2 
S 

c 


. 
ql 


AT 14+9,15 
alten PRINT AT £+9,26 
AT 


£49.47 


6 
3 
3 
+2 THEN PRINT AT £49,394 
S 
c 
1 


3120 ver d=i26 
iw b a a "AN bo18 THEN LET 
eth. bgnren a AND bel? THEN LET 
Pal bg="6" AND a¢18 THEN LET 
give <r boa?" AND 32)+9 THEN LET 
SHREUTEREAE’ Br SMBLATED (aePU TE 


3130 Tr’ bes : BND ATTA fa ;p) 
Breit 
EN PRINT ATs 2 ng T5P 


THI INK 
S206 taceyce (a (3-53 4 INK 
: ©; OVER 2 

3"¢": PARUSE f: 
“pt oueearag: Shin? Br coo neon 

444 (CODE 1 ¢- 
ye(a-9)),¢ (a-8) ee OSET ee 
3220 POKE 23607 PRINT AT 
grb CHR (CODE fai: PORE e607, 8 


3230 IF bee"s" THEN PAUSE ©: GO 


TO 1 
See2 GO TO 3125 


this you can either jump over them if there is 
enough headroom, or you can climb on to a 
ladder. When the barrel hits the edge of the 
screen on a level below you it will reappear on 
the level above you. 

Your man can be moved using the following 


keys: 


(continued on page 167) 


2s 


eBERER -YSSE 


‘OM mune 
wou wish t. chance dice ‘1t* Y or HM? 


; a 
is: F § iz ete 
MISASSEMBLER 


BORIC 48K 
WORM 

meOWENT URELAND 
memo | TOR 
DiSASSEMBEEE 
WESTQUES F 
BALE 


ZX87 16K 
GOLF + HANGMAN 


11 99/4A 

Bren AC + CITY BLITZ 
DICEY DICE.+ SKI RUN + ROX RUN 
All above are £4.99 inc. each 


Name 
Address 


Please supply 


PASESOFT 
213/215 MARKET STREET, HYDE, CHESHIRE SK14 1HF 
ACCESS/BARCLAYCARD ORDERS 061-366 5935 24HRS 


For machine type 


' 
f 
. 
} 
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——Tirlle 
Miicreacon 


BOUGHT 
ANY 


INTERESTING 


CASSETTE 


BOXESLATELY 


The Microcomputer Software Club exists to help home micro 
users to buy good programs — not pretty boxes. Advertisements 
and clever packaging can make the worst programs appear 
tremendous. It is not until you have ‘gambled’ your money that 
you discover how good they really are. Some are only slightly 
different to others you may already own; many are not as good 
as you would be entitled to expect; and others are just a complete 
waste of money. Of course, there are some excellent programs 
around, and many more appear each month. Many thousands 
of home micro users now find out about them easily, safely and 
regularly. In addition, they are able to buy them at really low 
prices. They are all members of the Microcomputer Software 
Club. 


FREE MEMBERSHIP 


Membership of The Microcomputer Software Club would save 
you money and trouble. Each month we thoroughly test and 
evaluate the many programs issued by the growing number of 
producers — including IJK, Bug-Byte, A & F, Campbell, C-Tech, 
Imagine, Lothlorien, DJK, Salamander, Bridge, and the smaller 
companies that you may find it difficult to keep track of. If a 
program is good, and it has got to be very good, it is recom- 
mended to our members in the next issue of the Newsletter. 


NO OBLIGATION 


Members are not obliged to buy a fixed number of programs 
from The Club. They buy what they want when they want. 


CLLUI83 


Please accept my application and enrol me as a member 
of The Microcomputer Software Club. | understand that 
membership is free of charge. 


As a member | will receive the Club Newsletter free of 
charge and will be entitled to benefit from any savings 
offered to members on selected programs for micro- 
computers. | may cancel my membership at any time. 


THE MICROCOMPUTER SOFTWARE CLUB 
P.O.Box 166, Oxford, OX2 9BJ, England. 
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pucer SOFT WAAR 


Free membership application 


NAME 
ADDRESS 


CITY 
POSTCODE 


COMPUTER MODEL 


Whether it is one program in a year or one a month, they know 
that when they buy from THE MICROCOMPUTER SOFTWARE 
CLUB they are buying the best programs at the best prices. 


LARGE SAVINGS 
ON TOP SOFTWARE 


All programs are, at least, 10% cheaper than normal and, each 
month, the best of the most recent software is made available to 
members at 20% less than normal. Postage and packing is free 
on orders of two or more programs for delivery within the UK; 
ordering and payment are simple, and quality is guaranteed. 


FREE NEWSLETTER 


Our latest Newsletter offers programs from most leading 
suppliers — and from a few that, perhaps, you do not yet know. A 
program has to be good, very good, before it is recommended to 
members. It also has to be reliable and, even before the 
members’ discount, it has to be good value for money. Subject 
coverage includes adventure, arcade, education, strategy 
games, household applications, family games, business, 
utilities and programming aids. 


CLUB EXPANDS TO INCLUDE 
COMMODORE 64 AND ORIC 
USERS 


Two excellent new machines have just been added to our 
coverage — the Commodore 64 and the Oric. Software for these 
machines will be in our next Newsletter. Remember, member- 
ship is completely free of charge and you are under no obliga- 
tion to buy anything from the Club unless you really want to. If 
you use a ZX81 (16k), Spectrum (16k or 48k), BBC (A or B), 
Dragon 32, Vic (expanded or unexpanded), Commodore 64 or 
Oric, you should join THE CLUB. 


JOIN) TODAY 


THE MICROCOMPUTER SOFTWARE CLUB 
P.O.Box 166, Oxford, OX2 9BJ, England. 


AGE (If under 18) 
COMPUTER RAM oun 


er eee) 


| 
{ 


INVITE SOME NEW _s 
|FRIENDS ROUND TONIGHT 


ne 
(1 kg © Ae 
f ve iq 
Le » | 
\ he 
fer oS me 4 lf & (a ' 
— me \ . 
fv ff eat) 


] 
a) 


guavas 
Daas 


FROM C-TECH SOFTWAR 


SELECTED LINES AVAILABLE AT JOHN MENZIES - W.H. SMITHS AND ALL GOOD COMPUTER SHOPS 


‘er 


lunches in all 


mus 
spider! 

Painte mbs in 
numeric ( ils ving a trial but yo 
must n ; 


For 16K/48K S 


ine code program featuring 
of Hi-Res Gorilla, Barrels, Fireballs, 
or Belts and a running ar 
Oo must rescue his girlfrie 
e to get or 
Ss Kong 


enclose cheque/PO payable to C-TECH SOFTWARE he aeroplanes within your sights and shoot 
down. There is a parachuting sequence For the 48K Spectrum £5.50 


{6 2 - i 
TALE It makes full use of Hi-Res graphics, colour and RING OUR TELESALES NOW || 


’ 184 MARKET ST * HYDE - CHESHIRE be SK14 1EX sound All this for £5.50 Vey 


100 FREE PROGRAMS 


FROM SILICA SHOP — WITH EVERY PURCHASE OF AN 


ATARI 800 A 


REDUCED PRICES! 


We at Silica Shop are pleased to announce some 
fantastic reductions in the prices of the Atari 400 800 
personal computers. We believe that the Atari at its 
new price will become the U.K.’s most popular per- 
sonal computer and have therefore set up the Silica 
Atari Users Club. This club already has a library of 
over 500 programs and with your purchase of a 400 
or 800 computer we will give you the first 100 free of 
charge. There are also over 350 professionally writ- 
ten games and utility programs, some are listed 
below. Complete the reply coupon and we'll send 
you full details. Alternatively give us a ring on 01-301 
1111 of 01-309 1111, 


400/800 SOFTWARE & PERIPHERALS 


Don’t buy a T.V. game! Buy an Atari 400 personal computer and a game cartridge and that’s all you'll need. Later on you can buy the Basic 
Programming cartridge (£35) and try your hand at programaving using the easy to learn BASIC language. Or if you are interested in business 
applications, you.can buy the Atari 800 + Disk Drive + Printer together with a selection of business packages. 


Silica Sho nev pet Pagether a full catalogue and price list giving details of all the peripherals as well as the extensive range of software that is now 
available for the Atari 400/800. The Atari is now one of the best supported personal computers. Send NOW for Silica Shop's catalogue and price list 


as well as details on our users club. 
THE FOLLOWING IS JUST A SMALL SELECTION FROM THE RANGE OF ITEMS AVAILABLE: 


ACCESSORIES Mountain Shoot BUSINESS QYNACOMP Maths-Tac-Toe Scram Castle Sleazy Adventure Jawbreaker PROGRAMMING 
hes Rearguerd Alpha Fighter Metric & Prob Solvg Staves & Capitals Canturion Solitaire Mission Asteroid ALDS from Atari 
Cassettes Stee Flite Chompelo Mugwump Touch Typing Checker King Space Chase Mouskattack Assembier Editor 


Diskettes Crystals Music Terms/Notatn Chinese Puzzie Space Trek Threshold Dsembler (APX) 

Joysticks Graph-|t Forest Fire Musical Computer EMI SOFTWARE Codecracker Sultans Palace Ulysses/Golden Fi = Microsoft Basic 

Le Stick - Joystick iT Invoicing intruder Alert My First Alphabet British Heritege Comedy Diskette Tact Trek Wizard & Princess Pascal (APX) 

Misc Supplies fIMULATIONS Librarian Monarch Number Blast Cribbege/Dominoes Dice Poker Terry . Pilot (Consumer) 

Paddles rush ible Cop Mort & Loan Anal Moonprobe Polycalc . Darts Dog Daze Wizards Gold PERIPHERALS Pitot (Educator) 

Datestones of Ryn = Nominal Ledger Moving Maze Presidents Of US, European Scene Jig Domination Wizards Revenge Cantronics Printers Programming Kit 
ADVENTURE INT Dragons Eye Payroll rasa Quiz Master Hickory Dickory Downhill Disk Orive 
Invasion Orion Personal Fink Mgmnt 5 Storware Humpty Oumpty Eastern Front NTERT. NT Epsom Printers santa CRUZ 

intureind Rescue at Rigel Purchase Ledger i Stereo 3D Graphics Jumbo Jet Lander Galahad & Holy Gr! Program Recorder jasics of Animation 
Pirate Adv Ricochet Sales Ledger Three R Math Sys = Snooker & Billiards Graphics/Sound Asteroids RS232 interface Bobs Business 
Mission Imp = Star Warrior Statistics 1 Video Math Flash Submarine Commdr Jax-O Basketball Thermal Printer Display Lists 
Voodoo Cast Temple of Apshai Stock Control Triple Blockade Wordmaker Super Cubes & Tilt Jukebox Blackjack 16K Memory RAM Graphics Machine 
The Count Upper Reaches Aps  Telelink 1 Tournament Poot Lookshead Centipede 32K Memory RAM Kids 1 & 2 
Strange Ody Visicale foucanion foucaTion Memory Match Chess Horizontal Scrofling 
Mystery Fun BOOKS Weekly Planner ENTERTAINMENT Midas Touch Entertainment Kit PERSONAL INT Master Memory Mep 
Pyramid of D Basic Ref Manual Word Processor Algicalc from APX Minotaur Missile Command trom APX Mini Word Procemor 
Ghost Town Compute Atari DOS Atlas of Cenada Alien Egg Outlew/Howitzer Pac Man Adv Music System = Paga Flipping 

No 10 Sav Island 1) Compute Bk Atari Cubbyholes Anthill Preschool Games Spece Invaders Banner Generator Player Missile Gr 

No 11 Sav Island 2 Compute Magazine Elementary Biology Attank Pro Bowling Star Raiders Blackjack Tutor Player Piano 

No 12 Golden Voy Oe Re Atari Frogmaster Avalanche Pushover Super Breakout Going To The Dogs Sounds 

Angle Worms DOS Utilities List Hickory Dickory European C & Caps Babel Rabbow Video Easel Keyboard Organ Vertical Scrolling 

Oeflections DOS2 Manuai House Of Usher Inst Comptg Dern Hangman Blackjack Casino Reversi ! Morse Code Tutor 

Galactic Empire Mise Atari Books Sands Of Mars Lemonade Invit To Prog 1/2/3' Block Buster Saimon Run QN LINE SYSTEMS Personal Fitness Prg 

Galactic Trader Op System Listing Waterloo Letterman Kingdom Block ‘Em 747 Landing Simul = Crossfire Playes Piano 

Lunar Lander Wiley Manual World War il Mapware Music Composer Bumper Pool Seven Card Stud Frogger Sketchpad 


adceonal chat 
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il will! . 
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st and ‘ 
athe UR Express 24 hour delivery a l wall | am interested in purchasing an Atari 400/800 computer and 
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@ PART EXCHANGE SECOND HAND MACHINES we offer # onr exchange 
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quoted by our comaeniors 
@ HELPFUL ADVICE — avblanie on me sutatty of ea)ous Computers 
@ AFTER SALES SERVICE — avmipble on ai! computers Out OF gusrsniag 
WAT .- all puces quotes aoave include VAT al 1H" 
CRECATFALILITIES ~ wea Mer ceedit over 12-24 oF M6emoniha, pleave ase fat 
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_____ SOFTWARE FE 


(continued from page 162) 


Z — left 
C — right 
S — up 
X — down 


If Shift is pressed with one of the keys, this 
will make your man jump in the appropriate 
direction — for example, shift C jumps you to 
the right. Jumps are used to avoid barrels and 


to.cross gaps in girders. Beware of the X key 
because it moves you down whether or not 
there is a ladder beneath you. 

If your man falls from too great a height 
he will be killed. Press R for another game. 
The game has four stages, and you receive a 
large bonus when progressing to each new 
stage. To finish each stage just climb to the 
highest point’ on the screen and jump off. The 
first three levels can always be scaled, but the 


fourth with no ladders is sometimes 
impossible. You may have to go out of your 
way to pick up a parasol, but this must be done 
before a barrel rolls over it. 

This program uses high-resolution graphics 
and user-defined characters which are stored 
in the floating-point variables space. The 
program uses all the available lower text space 
memory so it should be typed in exactly as in 
the listing. 


108 50S. 

118 GOS. = 

128 Se@)L=0;2=8 

138 CLEAR4 

14@ GOS.a;G0S.s 

130 0=6;G03.¢;G08,d 

16@ GOS. 2128 

178 M=#9680 ; N=@) 0=22 

175 ¥=N; Y=O; 7#82=0;G08.z 

18@ GOS.b)IF 2=1;C.v 

198 GOS.eiIF 2=15G.¥ 

195 IF 282) 2=85G.138 

208 GOS.F 

205 F.JeOTOS) WAITIN. 

218 G, 180 

999 E. 

{170aIF L=t OR L=2 6.1378 

1188 F.Jet TO 148 $.32-16%(L>2) 

1198 MOVE 8,J 

1208 F.K=@ TO 31 

121@ PLOT 1,.4,Q;PLOT 1,8,4j:PLOT 1,4,8i)PLOT 1,8,-4 
1220 N.K 

{238 PLOT 1,0,6 

1248 PLOT 1,-256.8 

1258 N, J 

1268 F, Ja? TO 21 $,4-2%¢(L>2) 

1278 Y=.J+1sXeR.R,%29+1 | 7082=018; 605.9 

1288 T#A,R, %~2641 UA. R, %28+1 

1290 YaJ) Ms) 7#829020; 60S, 9 

13@@ IF L>2 6.1340 

131@ F.K=@ TO 9 

1320 Yuj+k Mel; 7882=818)60S.¥ 

1338 N.K 

1348 NJ 

1350 MOVE 208.143;PLOT 1,7. 
13968 MOVE 216.159) PLOT 1,7, 
1978 IF LO>t G,1568 

1380 9185 ¥s17;U9@6;GC05.u 
1398 ¥=26s¥=14)le@2;G0S.u 
1400 X=25;¥=16i:U9@4;605.u 
1418 X=@2; ¥a@@) U#32;G0S,u 
142@ X=@@;¥=16iU=165G0S.u 
| 143@ K=16; ¥e@2s=83) 60S. 
1440 X=02)¥=8; Ue@5: 60S, y 
1458 X20; ¥O45U"12)605.u 
1468 X=eQ0; ¥aO4) Umi 15G0S,4 
1478 Xe 1) ¥eO6;Us@9;,60S, 0 
1488 X=21 ;¥=06;U=@3;,G0S.u 
1498 X=24;Y=12)U=87;G0S.¥ 
158 XmO0s¥e12)U=21)G0S.u 
{518 Xe13)T=12:608.¢ 

1520 KOO) T=105608,t 

{530 MeQQ) Tet4,G0S.t 

1548 ¥=24;T#11)G08.¢ 

1550 X=@5; T=92)G0S.t 

1568 IF L<>2 G.175@ 

157@ X=@@) ¥=165U92@) G08. uv 
1588 X=21;5Ye16;U918iG608.u 
1990 X=0@;¥=12)U=20; GOS. 
1600 X=21s¥=12)U=982) 608.1. 
1618 #22) ¥=18)U982)60S.u. 
1628 Mel2)¥=18)U=87) G08. 4, 
163@ X=27)Ye@2;U884;G0S.u 
1658 X=29) ¥=8;U988;GOS.u 
1668 X=@2) Y=96)U=83)GOS.u 
1678 Xa@@) ¥=@@)U=32;C0S.u 
1688 Ke@2;¥=Q4)=26) GOS, u 
1698 Xe18) ¥=O6;U=14)608.u. 
1700 X=23) T=87:G0S,t 

1718 Xe@; T=t1)G608.t 

{728 X=@@; T=15)G08.t 

1738 X=@3) Te@2)G0S.+ 

1748 X25) T=11)G0S.t 

1758 IF L<>1 AND L<>2 6.1798 
1768 Xi) ¥aB) 7062=0105605.¥ 
1778 Xe) ¥e14;7862=010)608.y 


Scroll roles 


Alan Wagstaff, 
Scotton, 
North Yorkshire. 


THIS ASSEMBLY-language program enables 
interesting effects to be obtained in Mode 7. 
Any section of the screen display can be 
scrolled left or right, disappearing and 
reappearing on the other side. Any number of 
such sections or windows can be effective 
simultaneously. Each window is defined in 


1780 X=3@; ¥=28;7#62=010;C0S.y 

179@ IF L<¢>2 G. 1830 

1600 F,J=@ 70 5 

1610 Y=4)Xe13+J;?#62—8;C0S,¥ 

1628 N.J 

1838 R. 

198@UMOVE (XB), (YHE+6) 

1985 F, Jet TC U-1 

1918 PLOT 1,4,-2)PLOT 1-4,2 

1928 N. 

193@ PLOT 1,4,-2;PLOT 1.3.3 

1948 PLOT 1,-“CB#CU-.19).8 

1950 R. 

1968tF,.Us@ TO 3 

1978 Y=T+1);7862=#18)C0S.¥ 

198@ N. . 

1990 R. 

2088bX=C : Y=O ; 748258 | GOS. 2 

2019 X=G) YaH) 788285 C0S.z 

2020 A=B+E ;C=C+E 

2038 IF C<1 OR C>3@ Es-E; IF 050 60S.c 
2052 IF 7(B+256 =2 B=6+512;)0=0+2 
2068 IF 7B=8:2=1;R. 

2065 IF ?Be#RE)X=C;Y=D i 7482=820; 605.4 
2070 FaF+1iG=Gel 

2062 IF G¢éi OR G38 I=-I: IF HO COS.d 
2100 IF 7CF+256 98 FeF4512;HeH+2 
2118 IF ?Fe@i2a1iR, 

2115 IF ?Fa8@E)X=G) ¥sH) 7482=020:C0S.¥ 
2120 kati Yed) 7082=8;60S.z 

2138 eG: YsH | 7#82=8:60S.z 

2142 R, 

2158cE={ Cel) O82¥%C 073); B=#8A08+2562D+C i. 
2160d1==1 5 G=38) He2k%( 0/3); F=#808O+256FH46 5P. 
380@el INK LL4)0=7880 

3010 IF Q=235 R. 

3028 RO) Vad: Wed 

3032 IF Q=S6 AND N>@ Re-1iVe-1 

3040 IF Q=35 AND N31 RL i V=1 

3058 IF Q=56 AND 0422 R=a256i Wat 

3060 IF QeS! R=-256iW=-1 

3078 IF R=@ R, 

3068 IF 70BQ01>127 OR O=56:5, 3308 
3085 IF 0<4) SeSk2+100)L=L+1:2=2)R. 
3090 IF Ve-1 AND N¢C2 R, 

3100 IF Vel AND N>29 R. 

B11@ IF 7CM-256 AFF OR 7CM-512 mHFF i Z=15R, 
3120 X=Ns Y=0; 786288; 60S, z 

B13@ MeM-S124+V4Vi N=NsV+Y 5 Oa0-2 

3140 IF 7MC>#8E G.3178 

3152 X=Ni YeO) 78628820; GOS. 

3168 S=S+188:G0S,s 

3178 X=N) Y=0 i 7HB2=8; C08, z 

3168 GOS.bsIF Z=1;R, 

3198 Use 

3220 X=Ns Y=0) 7062=@; COS. 2 

3218 IF 7CM+256 OFF OR 7CM+256 e844 IF 1K3)6.3288 
3220 IF 7(M4+256 @GFF OR 7C M4256 8445 IF U>2i2=15R, 
3230 IF 7(M+256)=@1856.v 

3248 MamM+256) 080+! 

3243 UsU+t 

3258 MaN) YaO) 7#62=0;G0S.z 

3278 G,3208 

3282 Xeni YaO; 7862=0;C0S.2 

3298 R. 

3300 IF 7(M+V >#BE 6.3360 

3310 M=N; Y=0) 7482e85608.z 

3328 MeM+RiN=N+V i O=mO+l 

3330 N=N; YO; 788200) 60S.» 

3348 SeS+100;608.s 

3358 R. 

3362 X=N) ¥=C; 782"8;5G0S.z 

3378 IF WK>-156.3418 

3388 IF 7(M-256 <>8 G.3418 

3390 IF 7CM+256 e844:G. 3419 

3482 M=N) Y=05 78828; G05. 7;R. 


terms of normal printing co-ordinates. 

After keying in the listing, save it on tape 
and then run it. The machine code will be 
assembled, starting at address COO hex. This 
can be changed if desired — see line 30. New 
should then be entered, followed by the Basic 
program which is to make use of the machine 
code. 

Alternatively, the Basic program and the 
assembly listing could be merged into one 
single program. The assembly language uses 
integer variables R%, Q%, L%, W%. The 
Basic program should not alter these. 

The machine code is accessed from Basic by 


3410 IF 7CM+R #165 Z2e15R. 

3430 MeM+R) NeN+Y) O=0+h 

3448 KeN; YeO) 7#82=0;5 605.2 

3452 R, 

4QQQF IF 7(M+256 <8 R, 

40(e GTi 

SQ@@vN=N-2 

SO1@ X=Ni Yas 24829828; 505. y 

5020 XeN+1) YeC) 748228305 SOS. ¥ 
SQ3@ X=N+2) ¥e0; 708228381605, 4 
S040 X=N+3; Y=0; 7882=8428 60.4 
S@S@ K=eN+4 ; =O; 7HO2@848,160S,¥ 
5O60 F, JeQT NSO; 7HBOC3=4 | 7HBAAI=S IN, 
5870 OO/WAIT)!INK LL4i 1, TH80=50 
S@8@ RUN 

S0@AsSTR °.542 

6018 Jad) e542 

6028 POs K=U7 

6030 Kek-48;K=K*8 

6040 PHB2=( WSO+K i) VOI) Ket 1445) 
6052 GOS.y 

6068 J=J+1 

6078 U.UTJ=46 

6262 FR. 

9000.P=82880 

9018 DIM LL4 

9020 P. 812821 

90300 

9040 'LLE LOX BO;LDY 00 

9050:1L1 LOA (#82). YiSTA (HBA, x) 
9060 INY 

9878 LOR #BB)/CLC)ADCOH2A: STA #80 
9082 LDR #81 ADCRA/STR #81 

9¢98 CPY ®AJBNE LLI 

9188 RTS 

S1IIG'LL2 LOX @@:LDY 00 

9120:LL3 LOR (#82), YsEOR (WBA. ISSTA CWB. x) 
9130 INY 

914@ LOA #62,CLC:ADCONZA STA #90 
915@ LOR SB1;ADCOO;STA #81 

9160 CPY @8;BNE LL? 

9178 RTS 

9180:LL4 JSR #FE7LSTY@RORTS 


95001 x8 2800 

9518 !Um¥3CO87ER8 U! 49896242424 
9520 |)! B=a8FF7E7E1B)!)! 1281 87E7EFF 
9530 U! 16=#506071 BE; U'! 289884828488 
9540 U'24mh70444444 | 2hmhdddaaadd 
9550 1132=0)U!36=8 

9551 Ul 4O=#1C28221050 | 44eh1 C2202 
9552 U1 46=83022223C \U| S2=8202020 
9553 U!S6=020202820 ; |) | 68"#3E2020 
9534 U164=822221408; U' 68"9822223E 
9555 Ul 72se0BO8CRSE « U! 76=8080808 
9556 J! 8@=82R26221C)U!84=8102232 
9557_\)!88=88808 1808)! 92=0100808 
9538 Ul S6=#1C82221C | 19e=aZE2O20 
9559 U! 1O4=eeCe2221C5U! 10898102202 
9368 U!112903E 140004: 11688040404 
9561 U!120e#823C203E 5 U! 124=8102282 
9562 !128"03C28201C)U! 132=8102222 
9563 U!136=88884023E | U! 140=8202010 
9864 Ul 144eG1C2222101U! 14888102222 
9565 Ul 1S2—e01E22221CU! 1S6ee1Cazae 
SE ABy 748 1 =¢ HOG+Y > 

9610 7HER=K 

9620 7HR3=428 

9638 LINK LL@ 

9648 R, 

970027481 =< #ER+Y > 

9718 7#EQ=x 

9720 78839828 

9730 LINK LL2 

9740 R. 


using the Call command. 

CALL R% will rotate a window to the right 

CALL L% rotates to the left 

CALL Q% causes the window to disappear to 

the right. 

CALL W% disappears to the left. 

Each Call command must pass four 

parameters, all integer variables, which have 

previously had values allocated to them. For 

example; : 

. CALL R%, X1%, X2%, Y1%, Y2% 

will rotate to the right a section of screen 

display between X1% and X2%, left to right, 
feontinued on page 171) 
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other parts include Sofmon — a com- 
prehensive and easy to use disassembler/ 
monitor — a graphics kit and a programmer s 


toolkit.” 
“ | think the Softek pro- 


"'Sorkit 1 like some of the other parts o 
Sofsys, has been written by Andrew Giais 
ter, the author of several best-selling’ 
games for the Spectrum!" 

UThe next element of Sofsys is Sofma 
(look, | didn’t dream up these names'), 
Disassembler/Monitor of the syste 

As will all the other parts of Sofsys, the 
documentation is precise and clear, guid- 
ing the user effortlessly through the hiah- 
ways and byways of the Utility, .» 

"' Super C comes well-packaged in a large 
box that opens like a book to reveal the 


grammers have excelled themselves — as 
far as I knowitis the first implementation of 
function keys on the Spectrum and it cer- 
tainly makes using the compiler, toolkit OF 
assembler very easy. Highly recommended 


pew June'3 


cassette nestling inside along with a 22. 
Page instruction manual. * 


‘The most impressive demonstration is 
the third. a very simple Invaders program, 
In Basic it is very slow, and you wouldn! | 
want to play it for more than a few 
seconds. When compiled, the program 
becomes very much faster, and the game 
is at least bearable for a couple of minutes! 

“The total Sofsys package can be re- 
commended. and the Compiler, in particu: 

lar, though expensive at£15,is worth 

every penny. - 
POPULAR COMPUTING WEEKLY 


26 MAY-1 JUNE 1983 


Silversott program Slippery 
Sid which was written using 
the Super C Spectrum compil- 
er from Softek. 


ae 


SOFCOM/4uper C is sold subject to 
the condition that it is not used 
to write commercial programs 
without permission. ” 


MASTER KEY This is the heart of Sofsys. This amazing pro- 
gram does the impossible. It offers up to seven user-defin- 
able keys. ON ERROR and ON BREAK definition, and a real- 
time clock with alarm and stop-watch features! They keys 
come preprogrammed for instant entry to any of the Sofsys 
units, but can easily be redefined. Astounding value-at £5,95. 
Any ZX Spectrum. 


SOFCOM Possibly the only true BASIC compiler for the 2X 
Spectrum, Sofcont is in use not only by many members of the 
public but also in industry and Universities around the world, 
It will compile virtually any integer BASIC which lacks full 
string handling and an enhancement will be available in May 
to allow Sofcom to handle floating point and strings. Sofcom 
works in a 48K Spectrum uses its own (faster-than-ROM) 
routines, and costs just £9.95. Available at W. H. Smith. 


SOFMON The most complete disassemBler/monitor on the 
market. It has around 25 functions and facilities. It has the 
uniquely useful feature of disassembling HEX as yoy modify 
memory. Tantamount to a mini assembler. Only £5,95 for any 
ZX Spectrum. 


SOFKIT 1 Our toolkit. This superb toolkit offers not only a 
full renumber routine, search and replace, display variables, 
and the only implementation of TRACE for the ZX Spectrum. 
Any memory size. Only £5.95. 


SOFKIT 2 Our unbeatable graphics kit. This kit offers scroll- 
ing in any direction, instant attribute change, define a 
separate window, store extra screens and create cartoon 
effects. Plus much more! Any Spectrum. Only £5.95, 


SOFSEM Coming very soon. We need only say that as well 
as forming an integrated part of Sofsys, it will be quite simply 
the best assembler for the ZX Spectrum. £6.95. 


329 CROXTED ROAD, LONDON SE24 


STOP PRESS SOFSEM should now be ready. Written by Martin Lewis, 
author of our raved about MASTER KEY! Only £6.95 inc.. 


Two top educational games 
proven as best sellers on the 
BBC Micro put together 
here on one cassette for 
twice the fun on the ORIC-1 
Micro for the 48K ORIC-1. 
Only £7.50 inc. 


[hire 


AZE 


Two classic games repro- 
duced here for your ORIC-1 
Micro to test your mental 
agility and reflexes to the 
full. 


For the 48K ORIC-1 ONLY 
Only £7.50 inc. 


ALL PRICES FULL INCLUSIVE OF VAT AND P&P= 


NO MORE TO PAY 


All advertised software is in stock NOW and will be 
despatched within 48 hours of receipt of order. 


* SPECIAL INTRODUCTORY OFFER - DEDUCT £2 
FROM TOTAL WHEN ORDERING 3 CASSETTES! 


Telephone (0253) 215 


| J K Limited 9 King Street, Blackp . a : 


cs WK C) 24 HOUR ANSAFONE | jj ‘ = 
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RAM-PACKS FLAP 


and when RAM packs flap, programs crash because of edgy connectors (so children! keep off!). 
Now East London Robotics offer a unique product:- 


TRADE IN YOUR ZX 81. 


Introducing the MAXIMEM ZX81. A ZX81 with 32k or 64k RAM fitted INSIDE the case (children come back!) —- 3 / 


MAXIMEM ZX81 — the most affordable 32 or 64k micro in the world. 4 ‘ 
1 
EAST i : : 
yT LL § 
RDEDTIGS ADED TG Rf 
1 thy ECTRUM a 
MAXIMEM ZX8 SE 48-£23 PT 
32k aie & 
PLUS ONE USED MEMORY EXT ENSION ae 
32k. ¢39 1k ZX81 € 2) or circuit ae 
- S 4 
PLUS ONE USED 4 j 
Ar-£5 1k ZX81 : ome 
odified ZX81 and not on a part-exchange fae pee & 4 
kisam e oe 3 
The MAXIMEM 32,and00 a six month guarantee on ECTRUM fe 
ae Soin regardless of the apne cxthe 80 a £ 4 6 a 4 
t mory uses only d does ig 
ZXBL. The oar 6k plug-in memory, 28 PAGED 64k MEMORY EXTENSION ee 
: x 
4 


counter at our 


the , 1 

1 by post or over livery) gr. fag 

Trade in your 2X8 heck current delivery ee 
i first to C' ec : order. recommended f aS aut 
remises- (Phone and in working ‘or the complete begi g 3 
Trade-in ZXBIs enya only, without manu Ss, of tremendous benefit tot ginner, the SP80 is a 4 
Send and recelv ee 
1 supplies etc. Be ; 


powe 


ZX SLOWLOADER £10 


Loads ZX81 tapes into your Spectrum. A recent letter 
describes it best. 

Dear Sir, Just a line about your excellent Slowloader. 
I bought it because I was nearing the completion of a project which 
uses practically everything in 16k RAM including a string array (DIM 629,7) 
which took 4 hours hard graft to bash in. I really did not fancy doing it all again. 
SLOWLOADER twice found a tape-loading error. So I SAVEd again onto a short, high-quality tape — 

and this time it went straight in. Two minutes to take out the SLOW and FAST lines, 10 to renumber the PEEKs and 
POKEs, 20 to add some colour and a few BEEPs, and the thing was ready to SAVE again. What a little masterpiece! 


eet ae xr OF oe 


a 


All products on this order form are in stock at the time of going to press 


Same day dispatch for phoned Access #=%@ and Visa =e orders. TRIC KSTIC K 


To East London Robotics Ltd. Please send by return (tick items required). A revolution in computer games control, for one to eight 
£ 


C1 MAXIMEM 32k. (£39+ZX81) Pp players simultaneously. On sale soon. 
[ MAXIMEM 64k. (£59+ZX81) 
SP48 (Issue 1 £35) (Issue 2 £23) 
{"] SP80 (Issue 1 £50) (Issue 2 £46) 
(J SLOWLOADER £10 


CC Free Catalogue (SAE only) 


ia ee et ae OR f. 


oh oe 


Postage 


l enclose a cheque/PO for 
My Access/Visa number is 


LITT TIT ity 
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continued from page 167) 

and between Y1% and Y2%, top to bottom, 
The assembly language listing consists of four 
routines, Q%, lines 50 to 240, R%, lines 250 
to 460, W%, lines 480 to 670, and L%, lines 
680 to 890. Lines pertaining to any unwanted 
routine need not be entered. 


___ SOFTWARE FILE 


Line 470 and lines 900 onward must be 
retained. Line 470 is the exit back to the Basic 
program and lines 900 onwards contain two 
subroutines, Paras and Add. 

The subroutine Paras obtains the four 
parameters from a block starting at 600 hex — 
see page 214 of the User Guide — and places 


them on zero page where the machine code 
can manipulate them. 

The subroutine Add adds multiples of 40 to 
Himen to move to the correct line of the 
display. The short Basic program can be 
entered to demonstrate the capabilities of the 
machine code. 


10REM FOR £ READ 270BEQ s2 540.m3 INY B10CPY2R71 1O080STAL72 
1SREM HASH CHARACTER 280J5R add SSOLDA(zBO) ,¥ B20BEQ n4 1090L DAR460A 
20FORF%=0TOL 2700MP £2 S60DEY BS0IMP m4 1100STA&B0 
30P%=&C00 300.62 LOVER71 S7OSTA (2.60) ,¥ 840.n4 TXA 1110LDA%40B 
40COPT Fue2 SLOLDA (280) ,¥ SBOINY S50STA (280) ,¥ LL20STARAL 
50.0% JSR paras S20TAX SIOLPYS71 860DECR73 1130LDA(280,%) 
60.41 DEC&72 330.m2 DEY 400BE0 ns S70BEG fini 1140SEC 
7OBEO st S40LDA (80) ,¥ 61OJMP ms HHOUSR add 1150Spc2.72 
BOJSR add SSOINY 620.n3 LDAL32 BIOIMP 34 L160STAL7S 
“OOUMP #1 SG0STACKEO) ,¥ S3O0STA (280) ,¥ 900. paras LDARGOL 1170LDA4& 
100.51 LDYE71 S7ODEY 640DECR7% F1LOSTARBO 1180STARBO 
110.m1 DEY SBOCPYR70 650BEQ fini 920LDAL4602 1190LDA7 
1ZOLDA(2ZBO) ,¥ S9OBEG n2 660ISR add 930STALBI1 1200STARB1 
1SOINY 400JMP m2 670UMP s3 SAOLDXEO 121LOINCE72 
140STA(ZBO) ,¥ 410.,n2 TXA 680.L% JSR paras 9SOLDA (280, XxX?) 1220INCR73. 
1SODEY 420STA(&B0) ,Y 690.44 DECR72 9605TAR7O 1230RTS 
160CFYR70 A3S0DECK73 7JOOBEB s4 970LDA&404 1240,add CLC 
170BEQ nt A40BEQ fini 7103SR add FEBOSTALRBG L250LDAE40 
180JMP mi 450J5R add 7F20IME £4 F9OLDAR605 1260ADC%80 
190.n1 LDALSZ 460IMF s2 730.54 LDY&70 1000STARBL 1270STA&BO 
200STA(&BO) ,¥ 470.fini RTS 740LDA (880) ,¥ 1010LDA (280, xX) 1280LDALO 
210DECR7S 480.W% JSR paras TSOTAX 1020STAR71 1290ADC241 
220BEQ fini 490.43 DECK72 760.m4 INY LOZOLDAR407 1S00STALG1 
230J3SR add SOOBEQ s3 770LDA(&80) ,Y 1040STA&8O 131LORTS: } 
240J)MP s1 510JSR add 7BODEY 1050LDA%608 1320NEXT 
250,R% JSR paras S2Z0IMP £5 790STA (80) ,Y 1LO6OSTALB1 1330REM A. WAGSTAFF 
260.f2 DECR72 930.83 LDY&70 SOOINY 1070LDA (&B0, X) 1340REM 1983 
10MODE7: VDU22; 8202; 0;0;0; : ‘F’ toa go fast 
2OPRINTTAB(O, 3) CHR#129; CHR#141; "DEMONSTRATION" er," CHR#132; " "S’ to go slower," 
SOPRINTTAB (0,4) CHR#129; CHR#141; "DEMONSTRATION" 125D%=300 
40FORF%=6T012:PRINTTAB(O,F%) STRINGS (40, "#") sNEXT 1-30REPEAT 
SOPRINTTAB (0, 15) CHR#1350; CHR#141; "BBC MICROCOMPUTER" LSSFORF %=1TODA: NEXT 
SOPRINTTAB (0,14) CHR$130; CHR#141; "BBC MICROCOMPUTER" L4O0PROCSCROLL (R%,2,57,35,4) 
7OPRINTTAB (0, 18) CHR#134; "Press a key...":A%Z=GET 1SOPROCSCROLL (L%,2,37,15,16) 
BOFORF%=1TO20 1601F INKEY(-52) C#=L%:L“%=R%: RA~=C% 
O8SPROCSCROLL (Q%,0,9,7,11} 1621F INKEY(-468) D%=D%-10 
; GOPROCSCROLL (WZ,10,19,7,11) 1641F INKEY(-982) DZ=D%+10 
1OOPROCSCROLL (Q%,20,29,7,11) 17OUNTIL FALSE 
1OSPROCSCROLL (WZ,30,39,7,11) 1BODEFPROCSCROLL (s%,x1%,x2%,yl%,y2X) 
11ONEXT 19OCALL s%,x1%,x2%,yl%,y2% 
120PRINTTAB(O,18) CHR#132; "Press ‘"R' to reverse," “CHR#1i32; 2OOENDPROC 


Doolhof 


J A Verhave, 
London. 


YOU ARE a blue dot in the middle of a 
Doolhof, and your mission is to find five green 
treasures in the shortest possible time, without 
climbing the wall. You will start in the centre 
of the screen and move by pressing the cursor 
control keys. If you hit a wall, you will be 
warped at random and depending on your 
speed of reaction you can continue the hunt 
from there. 

Pressing the @ key allows you to penetrate a 
wall. That is necessary because treasures may 
be hidden in a confined space — but not more 
than five times. 

When the tune plays, the game and the 
timer start. Take your time to locate the 
treasures and to identify the shortest possible 
path and try to outwit your opponent both in 
time and the number of crashes into the wall. 
Once you start moving there is no going back. 
Your maximum time is set at five minutes, but 
can be increased. 

If you have familiarised yourself with the 
game and if you wish to see the drawing of the 
Doolhof, add the following line; 

105 PMODE 3,1:SCREEN 1,0 
By the way, Doolhof is Dutch for maze. 


10 REM DOOLHOF(C) J.A.VERHAVE APR. ‘83 
20 PMODE1,1:SCREEN1 ,O 
30 STIME=15000: LWALL=2000 


SO PRINT” YOU ARE A BLUE DOT IN THE 
N IS TO FIND 5S TREASURES” 
60 PRINT” YOU CAN MOVE BY PRESSING THE 


80 PRINT" HIT A WALL AND YOU WILL BE 


100 REM### DRAW SCREEN ####08H48 

110 PCLS2:COLOR4,2 

120 FOR I=0 TO 20 

130 LINE (1#13.5,0)-(1#13.5,191) ,PSET 

140 LINE (0,1#10)-(255,1#10) ,PBET 

150 NEXT I 

160 REM### MAKE RANDOM HOLES ### 

170 FOR I=0 TO 16 

160 FOR J=#i TO i6 

190 ReRND(S)1IF R#i OR R=2 THEN GOTO 210 


230 NEXT J,I 


| 240 REM#*###*# PUT TRESSURES #«## 
250 FOR I=1 TO S:X=RND(18): Y=RND(18) :PSET(X#13.5+4,¥#10+4,1)2NEXT I 
260 PLAY"V21T25504L BGAF ADAPSO04GAF ADAP 4003GAF ADAP S004GAFADAPZO05GAFADAP1LOFEFEFEF 


FerFére" 

270 PMODE1,1:SCREEN1,0O 

280 TIMER=0 

290 K=126:Y=96 

300 REM##### MOVE LOOP ##x8eHHHe 
310 AS=INKEYS 

320 IF AS=CHR#(8) THEN Q0=1 
330 IF AS=CHRS(9) THEN Q0=2 
340 IF AS=CHR#(10) THEN G@Q=3 
350 IF AS=CHR#(94) THEN GG=4 
360 TF QQ=1 THEN X=xX-1 

370 IF Q@Q=2 THEN X=X+1 


380 IF QG=3 THEN Y=Y+1 
390 IF @Q=4 THEN Y=Y-1 


410 IF TIMER>15000 THEN GOTO 560 


40 CLS: PRINT “ 2 904036 96-46-46-46-4¢-46-46-4+ DOOL HOF 44464 3636-46 se a se tae ae 


70 PRINT:PRINT" BY PRESSING THE '@‘ KEY YOU CAN PENETRATE A WALL (MAX 5 TIMES)" 


90 PRINT:PRINT” WHEN TUNE PLAYS GAME AND TIMER STARTS. “ 


200 PRESET (J#13.5,1#10+4) sPRESET (J#13.5,1#10+6) 
; 210 R=RND(S)eIF R=t OR R=2 THEN GOTO 230 
' 220 PRESET (1#13.5+4,J#10) PRESET (I1#13.5+6,3#10) 


400 IF K<O OR X>255 GR Y<O OR Y>191 THEN GOSUB 480 


MIDDLE OF THE SCREEN AND YOUR MISSIO 
CURSOR CONTROL KEYS." 


WARPED AT RANDOM! !" 


(continued on page 175) 
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ZX KEYBOARD FOR USE WITH/81 SPECTRUM 


, 

5 

i 
Our new cased keyboard has 52 keys, 12 of these are used for the numeric pad. The numeric pad offers some useful features, you can cursor with % 

| 

} 


one hand and it will be a boon for anyone who enters a lot of numeric data. The pad is a repeat of the 1-9 keys plus it has a full stop and a shift key. The 
numeric pad keys are coloured in red, the normal keyboard keys are grey, with the case being black which makes the whole thing very attractive. The 
case measures 15 x9 x 2/2. The computer (either 80/81 or spectrum] fits neatly inside. You will have to remove the computer from its original case, itis 
then screwed to the base of the case. The case had all the bosses already fitted and the screw holes are marked. Also fitted inside the case is a mother 
board {81 model only} which allows 16K, 32K and 64K to be fitted in the case. All the connections are at the rear of the case i.e. Power, Mic, Ear, TV. 
and the expansion port. The case is large enough for other add ons also 
to be fitted inside. One of these could be the power supply, then you 
could very quickly fit a mains switch, or a switch on the 9V line. This 
means you have a very smart self-contained unit. This case does not 
stop you from using any other add-ons that you may have e.g. Printer 
etc. We are convinced that this is the best keyboard available at 
present. It offers more keys and features than any other keyboard in its 
price range. 


AAAI 
TUTTE 
AAU EE 


NOTE 


The case can be purchased separately with the keyboard aperture 
uncut, so if you have one of our early uncased keyboards, or in fact any 
other suppliers’ keyboards, these could be fitted. The keyboard is 
connected to your computer by a ribbon cable and this has connectors 
fitted which simply push into the Sinclair connectors. It is a simple two 
minute job and requires no electronic skills. This keyboard does not 
need any soldering. Please specify on order whether you require the ZX 
8] or Spectrum case. 


SPECTRUM MODEL 


This is supplied with spectrum legends, and a slightly different base 
for fitting the spectrum inside, again all the connectors are at the rear of 
the case and there is plenty of room for the power supply (and other 
add-ons}, Should you want to change. we can supply both the 
Spectrum legends and details of updating your case which will enable 


modification from the ZX 81 to spectrum, PLEASE specify on your order KEYBO AR D 
whether you require the ZX 8] or spectrum case. (SPECTR UM/81 ) 


16K Memory Expansion £22.95 
The 16K uses 4116 Dynamic Ram Chips. We use the dynamic as they are much denser than 
Static Ram and occupy less space. They are also much cheaper than the equivalent product 
using the Static Ram. The Ram is manufactured with high quality materials, and uses high 
speed low power Rams. It is supplied ready-built and only needs to be plugged into the rear of 
the computer. All the components are fitted into holders. This massive add-on memory 
which comes to you fully assembled and tested is the cheapest 16K memory available any- 
internal fixing for where. Position in memory from 16384 to 32768. (Same as the Sinclair tapes 
16K (UNCASED) £19.95 
2X 81 keyboard case. 64K Memory Expansion £52.95 
All the above information on the I6K also applies to the 64K Memory Expansion, but the 
advantage lies in the 64K giving nearly FOUR times the memory. This advanced model has 
56K of usable memory. In addition, the block from 8K to 16K can be switched out to enable 
the use of other add-ons. The graphics ROM is to be used in this area, Position in Memory: 
8192-65536. The Block From 8192-16384 is switchable. 64K (UNCASED} £49.95 
Spectrum Memory Expansion MK1 £35.00, MKII £30.00, 
Upgrade your Spectrum to 48K of user Ram. The Spectrum memory expansion is simple to fit, 
: it is simply slipped inside the case, and then only requires plugging in. Full fitting instructions 
Internal fixing for are a aie the only ee you pita is a screwdriver are fuse ee rae oe 
= ] time. The fitting requires no electronic skills. Position in memory from to . (The 
nc ie keyboard same as Sinclai’s upgrade to 48k). 
=! 
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ZX 


SPECTRUM/81 TOOLKIT 


This is the toolkit which won acclaim in the feature in the August 
1982 issue (pages 29 and 30) of Sinclair User. “it is the most impressive 
| program, fast in execution with clear and full instructions...it stands out 
from the rest of the field.’’ The ZXED 1s a powerful editor for use on the 
expanded 2X8 . It is intended for use by the serious BASIC programmer 
pandoffers several useful and time saving features most helpful during all 

stages of program development. The facilities provided are as follows: 
JALTER, BYTES, COPY, DELETE, FIND, HELP, INSERT, KEEP, MOVE, 
RENUMBER AND VERIFY. The Spectrum Toolkit contains most of the 
features above plus autoline numberer and append, and will run in the 


16K and 48K spectrum. 


Both at 
only £6.95 


FLEXIBLE 
RIBBON 
CONNECTOR 


If you have ever had whiteouts 
or system crashes this could be 
the answer, It stops the move- 
ment between the computer and 
the RAM expansion, it is supplied 
with a ribbon, 6 inches long, with 
a male connector at one end and 
a female at the other, at only 


, 8 


The pen enables 
you to produce high 
resolution drawings 
on your own televi- 
sion set, Saving a vast 
amount of time over 
using basic program- 
ming statements, such 
as Plot, Draw etc. You 
can erase, modify and 
save drawings and it 
comes complete with 
software — program. 
The superb light pen is 
available from D.K. 
tronics. 


80-81 Spectrum 
HARDWARE 


4K GRAPHICSROM = £24.95 | 


The DK Graphic module is our latest ZX 81 accessory. This module 
unlike most other accessories fits neatly inside your computer under the 
keyboard. The module comes ready built, fully tested and complete 
with a 4K graphic ROM, This will give you an unbelievable 448 extra 
pre-programmed graphics, your normal graphic set contains only 64. 
This means that you now have 512 graphics and with their inverse 
1024. This now turns the 8] into a very powerful computer with a 
graphic set rarely found on larger more expensive machines. In the 
ROM are lower case letters, bombs, bullets, rockets, tanks, a complete 
set of invaders graphics and that only accounts for about 50 of them, 
there are still about 400 left (that may give you an idea as to the scope of 
the new ROM). However, the module does not finish there, it also has a 
spare holder on the board which will accept a further 4K of ROM/RAM. 
This holder can be fitted with a IK/2K/RAM and can be used for user 
definable graphics so you can create your own custom character sets. 


WHY WAIT? | 
ORDER TODAY FOR FAST DELIVERY 


16K Memory £22.95 
16K (uncased) £19.95 
64K Memory £52.95 
G4K (uncased] £49.95 


Please state type of machine, which Rom memory size, quantity and place when ordering “| 
Please sendmeé........00.e0ee @ £5 


Pleasesendme............... @E 


Please sendme...........000- BD Bay wis exes oa we | 
Please add on £1.25 for PIP 
In enclose cheque/P.O. payable to DK TronicstotalE ........... 

or debit my Access/Barclaycard[ | [ [|] [1] I I [TT] | 


| _——4 
| BEAL Pe onc a sriara bee ora bald nah SRE Red ROE RE LER ERROR E oe | 


Send to DK tronics, Unit 2, Shire Hill Ind Est, Saffron Walden, | 
Essex CBI1 3A0Q. Tel: (9799) 26350 (24 hrs} 5 lines. 

Se ee ES i 
New colour brochure now avaliable, send SAE for quick return Y¥C6 
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BBC MICRO 


REGISTERED REFERRAL CENTRE FOR THE BBC PROJECT 


‘37 jf BEEBUG BBC MICRO 


| BRITAIN’S LARGEST SINGLE-MICRO USER GROUP 


MEMBERSHIP NOW EXCEEDS 18,000 


18,000 members can't be wrong — BEEBUG prowdes the best support for the BBC Micro, BEEBUG Magazine -- now 64 pages 
including new product guide supplement — devoted exclusively to the BBC Micro, Programs — Hints & Tips ~ Major Articles: 
News — Reviews — Commentary, PLUS members discount scheme with National Retailers. PLUS members Software Library, 10 
Magazines a Year. First issue April 1982. Reprints of afl issues available to members 


March |ssue; Program Features: Life (32K1, Artillery Dual (16K 32K), Square Dance, Microsketch {16K} screen drawing program 
in only one line of code. 3D Rotation {will rotate any abjectl. Printers for the BBC micro — Review of Epson, Setkosha, Tandy and 
Olwwetti, What to do with the new Operating Systam Chip, Disc Formatter Program, and full Disc instruction set, Newcomers 
srticle on Text and Graphics Windows. PLUS How to get a new Operating System ROM and 4 special deal on Wordwise 
Pe Imernbers:only! 

mite Aprili May Issue Specie! Anniversary lasue — Contains index to the whole of BEEBUG Volume 1. Music Composer — 
create complex 3 part harmonies with this synthesisar Program. Colour bar chart generator program. Beab implamentation of 
the Connect-Four Game. Invasion — 2 16K. Plus Review of Tepe Recorders for the Beeb; a Basic Program Editor, which lists 
variables and procedures, and executes find and Replace in a Basic Program; Reviews of Acornsoft Games and the Torch 780 
Disc Pack. Disc Menu Program. Newcomers introduction to Mode 7, How to save the unsaveable; and 6 routine to print Double 
Height characters in all modes. 


June Issue: Program Feotures ‘Return of the Diamond’ A 16K adventure game, ‘hedgehog’ s well implemented ‘Frogger’ type 
game, and Ellipto. Create your own off the shelf sound effects with Sound Wizard. Plus articles on using Files, Rotating and 
Expanding Characters, Using Printers, and How to multi program the User Keys. Reviews of The Hobbit Floppy Tape 
System, Adventure Games, and a Comperative Review of Wordwise and View. Plus FX Call Update, Disc Program 
Auto-relocator, Wordwise Update, and more BBC Book Reviews. 


STOP PRESS 
BEEBUG has negotiated a deal with ACOAN over the new 1.2 OPERATING SYSTEM AOM. BEEBUG members sre 
offered the ROM at around half-price. See BEEBUG Feb. issue for details. 


PrrTriiiiiitiitetiaitait) SOFTWAREE DETAILS 
® porererrrerrrss 
turn Of The Diaaond - **** BEEBUGSOFT ; BEEBUG SOFTWARE LIBRARY 
CAORRNeRRESERAES TESTE RET otfets members 8 growing range of software from £3.50 per cassette, 1, Starfire (32K). 2, Mooniander 116K). 3D Noughts and 
pererrrrrrirrerrrrrtr ty Crosses 132K}. 3, Shape Match (18K), Mindbinder (16K), 4. Magic Eel {32K}, 6. Cylon Attack 132K). 6.Astro-Tracker (32K) 
Utilities; 1, Oissembier 116K}. Redefine 116K), Mini Text Ed (32K), Applications; 1. Superplot (32K), 2. Mastertile (32K! 


You are in a hut 


Magazine programs now available on cassette tc members at £3.60 inc: VAT & p +p — see April! May Issue for details. 


13% DISCOUNT TO MEMBERS ON THE EXCELLENT WORDWISE WORD PROCESSING PACKAGE — 
THIS REPRESENTS A SAVING OF OVR £5.00, 


Send £1.00 for SAE for Sample 
membership: UK £5.40 for six montjs, £9.90 for one year. 
Overseas one year only: Europe £16.00, Middle East £19.00. Americas & Africa £21.00. Other Countries £23°00. 
Make cheque to BEEBUG Dept 4, 374 Wandsworth Rd, London SW3 4TW 
For editorial material send to: The Editor, BEEBUG, PO Box 50, St. Albans, Herts AL1 2AR 


AUTHORISED 
ACORN/BBC DEALER 
AND SERVICE CENTRE 


cl 
; £ 
* BBC Model B Cortiputer $8.00 
BBC Computer Dust Cover 3.99 c 
* BBC/LVL Single 100K Disk Drive 265.00 0 
* BBC/LVL Twin 100K Disk Drive 389.00 b 
Disk Drive Covers 3.99 wg ae 
+ Torch 280 Disk Pack 897.00 - Spe 8 
* 14" Microvitech Colour Monitor 287.50 Ly 
* 12" Sanyo Green Screen 90.88 c 
#14" Sanyo Colour Monitor 276,00 
* Grundig 14" Colour TV/Monitor 275.00 CH EAPEST \ 
* Seikosha GP100A Printer 229.94 
* Selkosha GP250Z Printer 274.88 IN THE WORLD F 
* Epsom FX60 Printer "808.70 y 
cera RA ade sae APPLE Il compatible I 
* Silver Reed EX44 inc, Interface Typewriter/Printer 816.38 48K numeric keypad 7 
Tape Recorder Leads 
Eh staal son upper/lower case : 
Din'to 3 Jacks 3.98 me 
E225 
oe Gg 7 naa RAM T | mo ln ie i to 
i ondon ¢ 
Acorn Soft from..: 9.95 
BBC Software (ail titles) ‘ane + Money Back Guarantee l 
Edseational Software from. 5.69 {UK Information Centre: 0923-779091) ( 
Books - hundreds of titles S.A:E. for list Price including VAT af ‘an. > f 
* Carriage £8.00 including VAT. AUT ee Hh j 
TOR — TORCH — OSBOURNE ~~ — ae 
1 VIC R P.O. Box 147, Jeddah, : 
| Saudi Arabia, Tel: 6604212, 7 
Telex 402 276 Autoram S.J. . 
- t 
| t 
| 
We are ah ‘ and only ee oper shop in the Arab speaking 
ri te i i istr: i ler 
121 , Dudley Road, 100, Boughton, “hardware, software, utes, ieeien Wa ‘ 
Grantham, Chester, eS eae ( 


am] Lincs. Cheshire. 
(mms) 0476 76994/70281 0244 310099 


174 YOUR COMPUTER, JULY 1983 


——————— 
feontinued from page 171) 


420 IF AS="@" THEN BREAK=1 


460 PSET(X,V¥,3):GOTO 310 


920 SCORE=SCORE+1 


570 CLS:PRINT“SHORTEST TIME 
L "3 WALL 
600 AS=INKEYS 


N END 
620 GOTO 4600 


ave oo 


Editor of character 


Paul Volkaerts, r 
Maryport, 
Cumbria. 


eee = ol 


19249 


THIS POWERFUL and easy-to-use character 
editor is for the 3.5K Vic-20. It enables you to 
define or edit 60 characters from the Vic 
character set. When run, you will be asked to 
wait about 20 seconds while the Vic initialises 
the variables and clears some space for your 
characters. 

If you type ~ 1, you will be given a list of the 
characters currently in memory and then a list 
of options. If you type any other number 
between 0 and 59, an eight-by-eight character 
grid will appear on the screen with a block 
representation of your character in it and a 
cursor in the top left-hand corner. 

Move the cursor around the grid using the 
Vic cursor keys and typing plus sign to set a 
pixel or a minus sign to erase a pixel. When 
you are satisfied with your character, pressing | 
F1 will enter it and take you to the stage you 
would be at if you had typed —1 at the start. 

The options shown are: 

Define — jumps back to the start of the 
program and asks you to enter a character 
code to edit 

Clear — clears the whole character set 

List — lists the character set 

Copy — copies one character into another 

Flio — turns a character upside down 

Invert — reverses a character 

Merge ~— merges a set from tape on to the 
existing set 

Save — saves a set on to tape 
Exist — exits from the program. 
the Clear command asks you if you are sure 
that you want to clear the set as a precaution 
against ruining a day’s work. If you wish to 
load a set from tape normally, first clear and 
set and then merge a set into memory. After 
exiting from the program .ew it. 

To access the characters, type: 


—__ SOFTWARE FILE 


“158 PRINT" a 


430 IF BREAK=1 AND COUNT<S AND PPOINT(X,Y)=4 THEN COUNT=COUNT+1:BREAK=0;:GOTO 450 
440 IF PPOINT(X,Y)=4 THEN GOSUB 480 
450 IF PPOINT(X,Y)=1 THEN GOSUB 520 


- | 470 REM*** CRASH GOSUB 222% 

480 -WALL=WALL +1: X=RND (18) : Y=RND¢€t9? 

490 PLAY"V31 T255S05BALAGEGF £LFELEDEDCLECO4BALAGEGF FFELEDEDCECOSBALAGEGFEFELEDEDCECO 
2BALAGEGF LEFELEDEDCECO2ZBALAGEGF LFELEDEDCELCO1 BALAGEGFLFELEDEDCEC" 

500 X=X#13.5+4: Y=V*#10+4: RETURN 

510 REM##*#* SCORE GOSUB #220 


530 PLAY"V31T25505ABCDEFGO4ABC DEF GOSABCDEFGO2ZABCDEFGO1 ABCDEFG" 

540 IF SCORE=S THEN PLAY"V31T46L404EGCEOSLSGGABC":GOTO 560 ELSE RETURN 

S50 REM###+ END PAGE 442626326 eee 

560 TIME=TIMER: IF TIME<=STIME AND WALL<=LWALL THEN STIME=TIME:LWALL=WALL 

“3 STIME:PRINT:PRINT"AND LEAST CRASHES “;LWALL 

S80 PRINT: PRINT:PRINT:PRINT" YOUR TIME “3 TIME:PRINT:PRINT"CRASHES AGAINST THE WAL 


590 PRINT: PRINT"ANOTHER GAME (Y/N)" 


610 IF As="Y" THEN@Q=0;: COUNT=0: WALL=0: BREAK=0; SCORE=0:GOTO 40ELSE IF A$="N" THE 


POKES2,26:POKES6. 26 

PRINT "Tielateelateteeieleb ie RRP LEASE Mra 
FORA=8TOS11: inte ta aeky PEEK «¢ 
FORA=P648TO?F679: IFAC 7664 THENP 


a READE: POKEA, B: NES ST: DATAG. 8 
REE": Gj 


SUEIAGa 
PRINT" MMCHARS @-S9 ARE FREE" 
PRINT"MTYFING “-1° LIS d 
INPUT" INFUT CHAR CODE": C 
POKES6869, 255: IFC=~ {THENSOO 
R¢="a"  GOSUB1GG6 
PRINTSPC "maa 
B AS=" Bi |e 
PRINTAS, At, 
36 PRINTSPC’ : anadnidsieamted 
PRINT' SOBIGUSE CURSOR KEYS TO 


ASA. At, A AS 
POSITION CURSOR. HIT «+ TO SET PIXEL 


TO ERASE FIXELABIKEY “F1° ENTERS CHAR" 

16 PRINT “SoMeletateleiet' SPC 61S)" SCHAR"C' SBE" | PORKE7SLS. C POKES&633.6 
186 S=7816:U=S:P=7168+C 
198 FORA=670? : B=PEEKCP+A> FORIS@TO?: IFC BAND(2 TI >) S>GTHENPOKES+A#22+0 7-19.61 
28@ NEXTIVA 

216 POKEU. s20R (PEEK CUAND1 > 

226 GETA#: [FAS="+" ORAS="—"THENFAG 

234 [FAS="m" THENSGG 
240 TFAS<C>""ANDAE<> 
256 A=6' 1=@ 
268 A=CAS=" 9 o-CAS= "WP 42286 CASS" -C ASST" DD 
2o0 IFPEEK (U+A0=1920RPEEK ¢U+A)=221 THENZ1@ 


“WP ANDAS <>" 8 ADS <>" THEM ZR 


290 POKEU, b@0R<PEEK*“U>AND1 > 
368 U=U+A 
314 coToZ1a 

cL 


420 POKEUL 62: -POKE PEEK CAD AND 255-¢ 241) 2 

430 IFAS="+"THENPOKEU. 63: FOKEA. PEEK CASORY 2713 

444 GOTO2Z16 

566 POKES6S63. 255 -R$=" a" GOSUBLEG8 

SiG PRINT" siNaCHARS @-S9 ARE: " 

S26 FORA=8T053: 1=7834+Ae3 : FOKEL. A: POKE36720+1.6-HEXT 

330 PRINT" SISSAIsleleeIte HIT ANY KEY TO CONT" 

340 GETAS : IFAS=""THENS43 

53, 248° R$=""' GOSUBIGGE! PRINTSPCC7 >" MPTIGNS"SPCC15)" 
1° - DEFINE NEW CHAR “2° - CLEARS SET “3" — LISTS SET" 

- COPIES CHAR ‘S* - FLIPS CHAR "&° - INVERTES CHAR" 
- MERGES SET °S° — SAVES SET "9" = EXIT FROM PROG" 


576 PRINT" “4° 
S75 PRINT" “7° 
58a PRINT"® TYPE IN SELECTION" 

666 GETAS:A=VAL CAS) - IFACLORASSTHEN6ES 

676 IFA=9THENSYS65234 

680 CNACOTOSG, 766, 560,850, 954.900.800.758 


69a STOP 

766 FPRINT"CLEAR ROUTINE MSURE ¢YNoe": 

V1@ GETA¢: IFAS="N"THENPRINT "NT" : GOTOS5S& 

726 IFAS > "Y" THEN? IG 

f2o PRINT" Sy" 

73@ FORA=7168T07647 ' POKEA,@ ‘NEXT: FRINT"CHARS @-59 CLEARED" | FORA=1TO2000:HEXT :G 


oToasse 


756 PRINT" GAVE ROUTINE i 

760 OPEH1.1.1,. "CHAR SET": FORA=7 168707679‘ PRINT#1,.PEEKCA® ‘NEXT -CLOSE1 :GoTOSSa 
866 PRINT' MERGE ROUTINE a 

S16 OPEN. 1.6,"CHAR SET": FORA=7168TO7679: INPUT#1, I -POKEA. PEEK CA2ORI ‘NEXT: CLOSE1 


SOBRE |C: TFCCGORCSSSORCSOINT CC THENSSO 


‘GOTOS 


S58 
856 INPUT" COPY WHICH CHAR 


(continued on page 177) 


ee 


POKE 36869, 255 
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WINDOW ON ANOTHER WORLDEGS 
a Pee : 


eh, 
p= 


i 
2) F 
>) it 
yh 
i 


Sy 


<—/~, 


NEW RELEASES 


STAR JAMMER — Wiping the sweat from my brow, | searched the 
inky blackness ahead for signs of enemy fighters. ‘Though Star 
Jammer was the best ship in the galaxy, my dwindling energy a 
reserves made me doubt | could reach the next stargate . . . (a one 1%: 4 f 
player space arcade game requiring 1 joystick). Vaee? F 


SUPER SKILL HANGMAN Hangman as you've never played it 
before! A vocabulary of over 1000 words, three levels of difficulty and 
an optional timer make this classic word game a challenge for kids of 
all ages. 


< 


ge 


NIGHTFIGHTER — An accurate simulation of flying a single engine 
light aircraft, Nightflight allows for take-off, landing, and aerial 
manoeuvers including loops and rolls. 


ee 
N 
— > 


ay, 


SALAMANDER GRAPHICS SYSTEM — Acomprehensive picture 
drawing system for the home computer enthusiast. Pictures in any 
mode or colour set, text on the hi-res screens, and storage of pictures 
on tape. Requires 1 joystick. 


SP 
ROS> 


ee 
Sox 


ae 
Ls 


ORIC TREK — A version of our classic Dragon Trek for the Oric-1! 
10 levels of difficulty, 3 sizes of galaxy and more features than you 
can shake a Klingon at. A must for all Oric owners! 


XK 


ORIC GAMES COMPENDIUM Four exciting games for the 
whole family: Donkey Derby, Kingdom, Viper and Space Station. 


NOW AVAILABLE AT MAJOR BRANCHES OF: 


spectionil 


bee 
(Cg 
Mail Order (add 50p p&p) and Catalogues (send SAE) from: 2 m,! 
Dept B, SALAMANDER SOFTWARE, 27 Ditchling Rise, 
? 
d 


Brighton, East Sussex BN1 4QL. Tel: 0273 771942. ely 


{Salamander Software — 
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SOFTWARE FILE 


feontinued from page 175) 

866 INPUT’ "INTO WHICH CHAR 
87a 
9668 INPUT" INVERT WHICH CHAR MMBEE | C: TFCSBORCESSORC SS INTE Co THENSe 
$16 FORA=7168+C#S TOF 175+C#S : POKER. ea FEE CAS > NEST: GOTOSSe@ 

95@ IMPUT"TFLIP WHICH CHAF IRBSI" (CC: TFCS@0RCSS390RC6> IHTCC> THENSSe 
966 [="168+C#8:FORA=A8TOS: B=PEEKCI+A3: Te OKEI+A.PEEK SC I+7-A> > POKEI+?°-A, EB 
976 HEXTA: GOTOSSea 

| 1686 PRINT" SPCCSoURS"SUPER CHARS". Cnn roo 


On the move 


HEBER |B: TFBCGORBSSS0RB¢> INT CBR THENS6G 
FORA=67TO? : FOKE?168+B#5+A, PEEKS 7165+C#S+A) > NEXT: GOTOS5@ 


q 


PACSOFT “83" > RETURH 


5 REMFOR £ READ HASH CHARACTER 
10 A=£9800 i 


Myles Dunlop, 


Rucktasticigh, 20 READB: IFB=999THENEND {| 
: Devon. | | | 30 POKEA »B 4 
THIS MACHINE-code routine for 48K Oric 1 40 A=A+1 4 


scrolls the screen from right to left. It uses no 
subroutines so it can be relocated anywhere in 
RAM with no changes. I have chosen to locate 
} itin the high-resolution graphics memory, 
‘ To load the machine code, enter the 
| program, then type Run. To call the routine 
type 


, oO 
60 
rAe) 
80 


GOTO20 
DATAELAD, 128, £85,128, £A9, 187,£85, 129 
DATALAI, 1, £85,130, £A5,128,£85,131 
DATA£AS , 129, £85,132, £A6,130, £05,131 | 
CALL # 9800 90 DATALIS, £69, 40, £85,131, £05,132 | 
wn eee pean frm sl || 100 DATALG9,0,£85, 152, £CA, £0,240 
column, and does not ‘touch the protected 110 DATAL£AO * 3 3 £B1 9 131 3 £88 3 £91 9 131 ? £C8 
columns to the left of the screen. To include 120 DATALCB * £C0O 7 39 7 £DO € Pas ‘ £A9D : 32 


the protected columns in the scroll, type 


1 POKE # 9827,2 125 DATAE91,131,£88,£91,131 I} 
for the eee hore tly right, or 130 DATALAG : 130 : £E8B P £EO 7 2a i 
| for both. Address 983D hex holds the number 1490 DATAELFO . ra 3 £86 9 130 9 £18 Y) £90 9 198 7 £60 | 


of lines +1 to be affected and this can also be 
altered. 


DATAI99 


| 150 


: 


Puzzling terrestrial 


Paul Marzetti, 
Addiscombe, 
Surrey. 


IN THIS PROGRAM for the Commodore 64, 
your aim is to recreate a picture of ET, The 
game is based on a hand-held puzzle in which 
you have to order the numbers 1 to 15 by 
moving small squares into an empty space. 
When you run the program, after about five 


Se WPoKe 423.255 POk Pes 
Y PORE 2E4o4F fey. £ FurD 


FE 
a FORD= (Tole PRINT er NEST 
iy aT ene MENIDSAPRBBRS DSR PAD IA L 
Lea 


joe FURL 


Li Puke 
dj 


215 PRENT KHRE 14° "m3", 

286 FURDEI TOL 

REAL At 

PRINT SPOS OPPO OE PRR BRB 


389 PRINT" SUADADAPEDOEPEOEDE DDR ER ERB ME pew 
GET A IFAS OCHRE 13 
cA PRINT “ee 


FORD=17023 PRINTSPC «24. 


I TREHS 1B 


FOF B=17 


62 REPDS POEL. : 


221 FURL=1TOL Et APs PRIHTMIDEe AG. - bs. FukH=iTOs8 fb 
24g WENT 
245 POKE 19 
GET AS hae DCMPI CL 3s THEME SF 
PRINT" 
F pre wane PRINTSPE C40" * FORB=4 70> 
TNT a" 
FORD TOL 
FEAD As 
FRENT "S0DOR OPPO RPRRRER EP DE DEBE)" | 
FORL=1TOLEW CAS PRINTM I De. A »tsi-PORH=1TOS8 H 
3 NENT 
S FOFLSITO2aea NEXT FORD=FEEK(V+14) TOPEEP Cy+1¢ +45 


| 350 FORDSITOM -READAS*D NEXT AEINTCRND 1081 £341 


seconds eight sprites will emerge from a point 
to the left of your TV screen, moving 
outwards until they eventually form our 
picture of ET, Since all eight sprites are used 
in this program, playing takes place on a three- 
by-three grid — one is the empty square. 
You are then presented with the instructions 
which are printed on to the screen, letter by 
letter, using the string-handling function 
Mid$. The computer then shuffles up the 
elements of the picture and re-displays the 
sprites in their new positions on the screen. 


HET Poh Est+ 3 


M&* MEAL CME +. DFM $= 


[F Mo Mi RAD Moor FUL 


45% PRINT" SANA COBB rT 
FM. SANE 6 


fst ME. PRINT 
OSG Ho dE‘ T 
Te1T08 [FAcD+=DTHENC 
EXT NEXT: PRIH® @ NET 
saa IFC TrTHEH 2000 
STEF. 2S FORE +14.D HET 316 C 
PLIKE 198.0 S18 


S00 REM pi * 
O38:NEST NEXT 
$20 RETURN 


368 FORES@TOF ACD) YAR MEL 
READE Ge EST 


ie: PRINT SOROS R PRP PR ORES ERD [sieleisleleieleeiee eR RPP ENC ESA" 15 


885 FORL="TOY-42STEP=1- FOKEW+AChM-1 #261 LENT 


You can only move the elements of the 
picture into the empty square and even then, 
only if they are adjacent. You must try to 
rearrange the picture in as few moves as 
possible. The grid is set up as follows: 


12 3 
4 5 6 
7 8 @ 


Since initially the vacant cell is always 9, your 
first move is always a 6 or an 8. Take care 
when typing in the sprite data as one omission 
can corrupt the entire display. 


a 


SCRAMBLELT! PICTURE" 


BAECS Ded deeets ELIT 


HERE COMES. THE 


FPORHEITSSb0 HE CT HERT 


5S cMMRBRBT S35" 


"THENSS& 


ti on 3 ‘aap MesM4 THEN 430 


LFA. 4 THEN Ysa 


=C+1 


{continued on page 179) 
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CAMEL PRODUCTS 


MEMIC-81.2 Faster than a Floppy. Easier than an EPROM. 

A 4K CMOS memory and Lithium battery unit. Saves 
programmes upto 10 years without external power. Plug it into the 
ZX81 and flick a switch and your program is ready for retrieval. A 
simple PRINT USR .. . entry loads your program into RAM. 
Resides in 8-12K but can be moved to 12-16K. Comprehensive 


notes + example. £29.95 


CRAMIC 81.2 
Banish the Whir, Click and Try 
again of ZX81 Systems 


16K CMOS RAM and Lithium 
battery in cabled ABS case, with 
expansion adaptor. ~- 

Powers off the ZX81 when 
running. Resides in 16-32K. Can 
be used like an ordinary 16K but 
can also retain program upto 10 
years. Ingenious hardware/ 
software allows swopping of 
RAMs from program £79.95 


ROM-81 


Provides two 24 pin sockets for up to 8K of EPROM memory in 
the 8-16K area. Eproms are permanent memory which require 
programmers (see below} to write to them. Can use 2516/32 or 
2716/32 £14.95 


PIO-81 

An 8+8 line parallel Input/Output card which lets the ZX81 
communicate with external systems. Rugged TTL chips used. 
Connections on two 8 pin sockets. £13.00 
DREAM-81 A 64K with extras 

Full 64K Rampack with link options to disable 0-8-16K. Plus a 28 
pin EPROM socket for 2716/2732/2764 and even the latest 27128 
from Intel. Fast/slow Eprom option. Professionally built and 


tested. In an ABS case with an LED indicator. £69.95 
NEW CAMEL PACK NEW 
Finally, from a prestigious consultancy . . . A compactly built & 
tested 16K RAM for the ZX81. But WOW! Look at the price 
£17.35 
NEW PROMER-81 NEW 


At last! A low cost reliable programmer for 2516/32, 2716/32 
EPROMS. This is the solution to using EPROMs instead of tape. 
Requires 4 PP3 batteries for a regulated 25 volts. Remarkably 
priced at £19.95 


NEW BLOPROM-81 NEW 
A highly sophisticated Eprom programmer for the 2516, 27XX 
single supply families. Yes, even the 27128 from Intel. Check, 
Read, Program + Verify all or part of Eprom. 

So immensely user friendly you'll hardly need the manual. 
Designed for the beginner but includes a single key entry route for 
the professional. Supplied a: firmware, the m/c driver routine 
alone is worth more than the price of BLOPROM-81. No 
Personality Cards or other additions, just a ZX81. Several inbuilt 
safety features. On-board Vpp generation. 28 pin ZIF socket. 
Cabled connector and extender plug. ABS case. 

Note: Can provide up to 36 inputs or 40 outpuls as an I/O £79.95 
NEW PIO-SP NEW 
An8+8 line parallel input/output card for SPECTRUM — £18.50 


OTHER CAMEL PRODUCTS 


MEMIC L Two kilobyte battery backed CMOS RAM unit for 
2716/32 socket in any system £26.05 


MEMIC L.2 four kB version of above £35.95 
APPLE PAD 12” Rainbow cabled connector for Apple slots 
£5.95 


PPS Cased, switched PSU. +5, +12, -12¥, @ 3, 1, 0.25A 

£44.95 
MSB Monitor Stand for BBC micro. Sits over the Beeb 
17° x 12" x 3.75" P+ P £3.50 £19.95 


PSS Standard printer stands for 
OKI, Epson etc. 15”’ x 12”’ x 4.5" 
P+P £3.50 £16.95 


PSL Large model 17’’ x 14.5" x 
3.75" P+ P £3.50 £19.95 


POT Printer Output Tray for 
lt” fanfold paper P+P £3.50 
£16.95 


; UK, VAT extra. No VAT onexports P+P UK, Free 
H Europe + 5% — Overseas + 10%. 
UK & Worldwide dealerships available. 


Meroelectromes Ltd, Une Milton Rd ! ige. CBF IY | Te 
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MACHINE CODE, ASSEMBLER, 
AND BULK DATA HANDLING 
SYSTEMS FOR THE SERIOUS 

SINCLAIR USER 


NO EXTRA HARDWARE NEEDED 


AM-ZXFILE allows you to create data files of 
unlimited size on cassettes from your own basic 
programmes. You can read and write files in the 
same program, and use tapes just as if you had a big 
machine. Ideal for club records & small businesses. 


ZX81 and Spectrum versions £4.00 


AM-ZXSP will load a saved ZX81 basic program 
directly into the Spectrum, leaving it ready to run, 
save or edit., No more hours of retyping those old 
ZX81 programs. Just load ZXSP into the Spectrum, 
and it does the work. 


Spectrum version £6.50 


AM-ZXMON is a superb machine code monitor and 
operating system which allows you to create, edit, 
run, and checkpoint machine code routines, and to 
save them on tape. You can build libraries of your 
own routines on tape, and merge them into new 
programmes. AM-ZXMON is the operating system 
for the other programs below. 


ZX81 version £6.00 Spectrum version £7.00 


On the ZX81 you can create assembly language 
source tapes and assemble them into machine code 
using AM-ZXEDIT and AMAZON, running under 
the control of AM-ZXMON. AMAZON can assemble 
programs of up to 6K in size at one time, and accepts 
user symbols, hex., decimal, and string constants, 
and the full Zilog mnemonics. 


Combined pack, two tapes, of AM-ZXEDIT and 
AMAZON, for ZX81 £9.00 


On the Spectrum AM-EDIZON is a combined 
editor/assembler with all the facilities you need to 
assemble and save machine code programs fast. It 
can be used to create, edit, and assemble up to 1500 
lines of assembly language text at one time & 
produce up to 4% K of machine code. The code and 
source program can be saved on tape for later use or 
for merging with other programs. Output tapes can 
be added to BASIC programs by the LOAD CODE 
command. Code can be assembled to run at any 
address, at a speed of 800 lines/ minute. 


Spectrum version £10.00 


AM-ZXCONV will load tapes created by the ZX81 
versions of AM-ZXMON or AMAZON, and load them 
into the Spectrum; the easy way to transfer machine 
code from one to the other. 


Spectrum version £4.50. 


All prices include VAT, post & packing. We provide a 
telephone advisory service from 9.00-6.00 Mon-Fri 
and 9.00 until 12.00 Sat. 


AMERSHAM SOFTWARE LTD. 


Long Roof, Hervines Rd., 
Amersham, Bucks. 
(02403) 6231 


. a a eo ee ie. ee hl 


= 


i 
I 
v 
: 


{continued from page 177) 


* 688 REM eLioiive 
S55 FORLSYTOr+42 POKEY+AM-1ee241.L MELT 
$76 RETURH 
Wd REM #LEPT® 
865 FOPLAS TOR 4GS TERE PO Ey AuM-b 2b NEXT 
928 RETLIRA 
386 FEM eR TGHT+ 
355 FORL=XTO +45 FOREYRACM-1-¢2,.0 NEXT 
978 RETURM 


REM ##*#SPRITE 
1084 DATAG.G B22 
1905 DATAI46, 2595 


1006 DATAZES, 16 63 


108? REM #eKeSF RITE oie 
GG DATAG EG, O18. 8 Bf 63.60.24. 4A A288 


HOLS DATAL@G. 3,2 -24,16.1.32,16.0,192,52,08 54,.152,0.9.8 


10l4¢ DATAISS @.0.605 6,0, 126.8 8.72 
1QL5 REM #HAESPRITE Sib oo 


l@le DATAG-63-.2.132. 137. 254. 73-40, 180, 157. 36, 3.145, 68,60, 18.65.32.%4 120.32. 38, 


117 DATAS4. 75,004. 74.0-6.74.3, 142.194.7255. 145, 30, 254. 14a. 248,202.16, 16.52. 75 2221 DATAGG, 200.6 


Lae DATAIS&, 168. 134. 124. 92, 64.24, 16-56, 6.5 


3 REM #eESPRITE THRE 


1827 REM #eESPRITE See 


1029 DATAL. 128. 17,0, 120,225, 248.7.2,6,0.12.1.255,248,0, 64.5, 128 
1829 DATA32,6,0,64,0.0.64.0,192-64.0,35,64,0,26,64,0.0. 32,8. j28. 
1936 DATAI6G.@.7,32,0,9,16.0,8, 16.8 

1048 DATA "NOUR OBJECTIVE". "TS TO RECREATE". “THIS PICTURE 


2008 POKE S4296.15 


2108 READH.L-D 
25. 10,0,1,3,147_ 14 2164 POKEW1.0.POKEW2.4 


O.4.3.0.2.,320-0.1.104 0 


2165 POKEW1, 17: POKEW2.33 
2186 POKEH1,8°FOKEHI.H POKEHS.@ POKEH2.H 


399 REM MMSE TE papa 1650 DATA . "MIE tS MADE UP“-OF A GRID OF, 3x3 SPRITES, VOU CAN MOVE 
166d UATAG. 6.0.8.0, 31.0.1.524.0.6.0-0-24,15,.8 96,127,0,65.295,0,135, 255.1. 31.25 1068 DATAEACH CELL INTO. THE VACANT ONE. "OL! DO THIS BY". "TYPING THE 0." 
1870 DATAOQF THE CELL YOU.WANT TO MOVE 
$2.4,255, 128 8.254. 15,2. 254-127 16,254, 187,19 1088 DATA"M Lee - 7 7" 


“112.47 248, 15, leas 1998 DATA"RIHE GRID 1S SET". "WP LIKE THI: 
1109 DATA."# 1 2 3",, 

1119 DATA, ,."™e0 TYPING S". "WILL Do T 
1128 DATABZ1 67534. 17654229, 85476215, 32856471, SBPE4152, 41257 368,641 22875 .6187342 


1138 DATAS7638241 .84657312, 286541 
1146 DATABOS4, 6135, B260.6157, 24 


2016 Al=S4291 /R1=54292 :-A2=84277 R2= 
2028 H1=S4267 °L1=54286 W1=54296 -H2=54273. L2=S4272: ue=S4276 
2048 POKEAI, 182° POKER1, @:POKER2, 36: POKERZ. 6 


2103 IFH=@THENPOKERI, 14 POKES4296.0.P0REH1,.@ FOKEL1-@ POKEH2.@ POFEL2 @ END 


SOFTWARE FE 


DATAG.@.38,4,0.33.0.0. 32.6.6, 144,8.3.156.8. 21.12.39. 198,331, 166, 4,30, 2.4.2 
DATAS. 24.3. 7027,131, 4,317,129. 155-1401, 16201297, 998. 12,052.5.19.192.2,15 8 


1826 DATA4.@,1-8.6,1.0-8.1 


4 5 6") 5" 


62, A359, A460, O57, Aes 


273 


2118 POKELI, G:POKELI.L FORELS.@ POKELE.L-FORE=OTO7eD FORKERS. $36: PORERD. 136: NEXT 


2126 GOTO 2)68 
2208 DATAS4. 75.6.51.97 


2228 DATA3S, 126.6, 68.1 


2225 DATAGS. 158.6. 
2226 DATASE, 214.6, 


1 2210 DATA2S-214.6,57) 172-6 


34,75.6: 


| 1818 REM WPAMSPRITE 64+ 10 

d 1020 DATAG.@.136,0,65, 136. 14.50.48, 1, 140-86, 192,684.96, 48,48, 160.8.5.84.4.6,64,2 2227 DATAT6, 126,6.136,149.6.120.188 1, 1141701 162, 97.138 -198,1, BE, OO. 6.68. 2 
| 8 5.18 

182! DATAL28. 67.33, 0,34.198.0.15-24,.6.24.96,6.36,128.0.43,0,6,68.0,0,4,8, 0.24.8 223@ DATARS, 200.6, 68. 75.6.136.149,4.152,.252. 2 126,198.12.196,149,6.204.194.6 

P 


8 
[G@2 DATAS2) 8.6,64,6,8,128,8.8 


Data storage 


_ RL Jones and 
DJ Pengilley, 
) Bath, 


Avon. 

THE LYNX BASIC has one major disadvantage 

when it comes to storing and retrieving 
, information on to tape — it does not appear to 

have any real file-handling capabilities. This 

short program was written to overcome the 


2240 DATAI92, 254.6, 152, 252.6, 136.149,12 


2306 DATA 4.0.8 


problem and can be used as the basis for your 
own data-handling programs. 

The program uses the LCTN function to 
enable data to be Poked into Data statements 
already contained at the end of the program, 
The data to be stored is entered in the form of 
a string — line 140. Then each individual 
character within the string is converted to its 
ASCII code and Poked into the Data 
statement at the line number specified after 
LCTN in line 170, 


The program gives the option of saving the 
entire program or just the Data statements. If 
just the Data statements are required then the 
program will delete itself. The user will then 
have to save them in the usual way. When the 
information is required for use by another 
program the Append function can be used. 

The beauty of the program is that the Data 
statements can be filled under program control 
and the operator does not need much 
experience of computers. 


18 CLS 

2@ PRINT @ 30,60; "ENTER DATA......1" 

38 PRINT @ 30,70, "RETRIEVE DATA,..2" 

48 PRINT @ 30,80)"EXIT PROGRAM....3" 

58 PRINT @ 30,188; "ENTER OPTION, .<1 TO 3)" 
6@ LET R#@GETS 

70 IF R#="1" THEN GOTO 118 

8@ IF R$="2" THEN GOTO 529 

98 IF R$e"3" THEN END 

10@ GOTO 68 

11@ CLS 

12@ FOR Neg TO 4 

138 PRINT "ENTER DATA" 

149 INPUT A$ 

{5@ FOR Xe TO LENCRS) 

160 LET BS=MIDSCAS, K,1)> 

178 POKE LCTN(1@@@Q+N)+X=1 ASC“ BS) 

180 NEXT X 

198 NEKT N 

202 CLS 

218 PRINT @ 30,60; "SAVE DATA ONLY. ...0..1" 
220 PRINT @ 30,78,"SAVE WHOLE PROGRAM...2” 
230 PRINT @ 30,9@;"ENTER OPTION..¢1 OR 2)” 


Time at the top 


P Brett, i aes 
Wellingborough, ! UF Co 
Northamptonshire. tee 


THIS PROGRAM for the unexpaned Vic-20 
generates a display of a 24-hour clock at the 
top of the screen while other programs are 
running. It takes 256 bytes from the top of 
memory and diverts the interrupt. 

The Restore key is disabled, to prevent 
losing the new interrupt vector, and the Basic 
loader newed. The program should be typed 
in carefully and saved before running. Each 
line has an individual check at the end and the 
whole program has a check to make sure no 
lines have been missed out. 

The current time is stored in: 673, one- 
sixtieths of a second; 674 seconds; 675 
minutes; and 676 hours. 


240 LET X#=GETS 

250 IF X$="1" THEN GOTO 282 

268 IF X$="2" THEN GOTO 450 

270 GOTO 248 

288 CLS 

298 VD 24 

308 INK 2 

318 PRINT "WARNING!" 

328 INK 7 

338 PRINT "THIS WILL ERASE PROGRAM." 

340 VDU 25 

358 PRINT @ 30,68; "CONTINUE... (4 OR N>" 

360 LET X#=GETS 

378 IF X$="¥" THEN GOTO 42 

368 IF k$="N" THEN GOTO 18 

398 GOTO 368 

400 CLS 

418 PRINT "TYPE ";CHR${34>; "SAVE "; CHRE<34); 
"FILENAME"; CHR$(34);" ") CHRS(34) 

420 PRINT “THEN PRESS PLAY AND RECORD ON TAPE." 

43@ PRINT "PRESS "; CHR$(34) ) "RETURN" i CHRE(34) j 

440 DEL 19,9999 

458 CLS 


S PRINT" <Ig", 

16 POKES. 29 POKES2. 29: CLR: M=2oe256 -C=2 
20 RERIAS 

25 IFAS="EHD" THEN1 Ga 

26 READCO 

4@ FURCC=1TOLENCAS> STEPS 

S@ BS=MINS A$, CC.2> 


7G POREM.N:> M=M+1-T=T+h: TT=TT +N: NEXT 
36 IFT< 
96 T=6:G0TO26 

168 DATA"ADR1O2186901SDAi". 76a 


116 DATA"B2CSSCDBSBAIOGSDA1G2". 18G3 

126 DATA ADR2621 E6901 SDAR262". 77: 

138 DATA"CS3CDeZ2SHseesDAZ82". 994 

146 DATA" ADADG2186901SDA2G2093CNG17". 1266 
158 DATA“ASe@S DAS6SADA462 136981". 944 

166 DATA’ SDA4620918D6G5A9088 DAdG2".. 122 


60 AFASC( BS)-45 : BEASCC RIGHTS (BS. 199-48; M=B+7# (B29 9-(C=2 86 1 6HC APH CAS) DD 
COTHENPRINT"ERROR IN LINE" PEEK(63)9+256#PEEK (64) END 


165 IFTTc>1P1Z2THENPRINT"ERROR IN DATA" END 


176 DATA" A2ZaGRDAR4022076 1 DASBASDEG EES". 1454 


186 DATA" ADASEZ207 6 1DASBASDOG LEGS". 1251 
196 DATA" ADAZ6226761 DRZOGR9G6" . 853 
266 DATA" SD@GS6ESEGUSDGFESCRFEAR". 1726 


216 DATA"S4SA9GGS8DA5G268C9OSF G16 10031E3011". 1325 
228 DATA" 1SES@943ADRSG21 26901 SDASG26e4C7E 1D". 1451 
238 DATA" 48ADA502 1 S69BOSTG | EES6S 1 S6SRO9DOG1E". 1732 


248 DATR"ESSa" , 525 

258 DATREND 

268 M=67S 

27 READC: IFC=393THENZSG 
230 POKEM,C:N=M+1-GOTO276 


230 DATALZ@- 169, 4,141, 20.3. 169, 29.141.21.3,98, 96,999 36a 


460 YDU 24 

478 PRINT "SAVING PROGRAM” 

480 VIL 25,7 

498 SAVE "PROGRAM" 

500 VDU 7 

S1@ GOTO 10 

52@ CLS 

53@ RESTORE 

548 FOR kei TO 5 

550 READ Ks 

560 PRINT K¢ 

57@ NEXT X 

Se@ PRINT © 16,200; "PRESS SPACE BAR TO CONTINUE" 
59@ LET X$=GETS 

60@ IF ASC(X$)=32 THEN GOTO 19 
610 GOTO 59a 

39999 END 

10880 DATA sHeHHAHHRHHHH AREY 
10881 DATA #HAHHRFH HERR 
LOGG2 DATA ABHHRERER HER HH 
18003 TATA HHHHEHR REHM R HHH 
18024 DATA 4eeHa RHE RH 


368 POKES7150.2:ss678 
31 INPUT" CWHOURS" | H 
315 POKE676.H 

328 INPUT "TMINUTES" 3M 
325 POKE67S.M 

338 INPUT“ TIRSECONDS" 55 
346 POKE6?4. 5: PORKEGTS. G 
356 PRINT" Ciatetea" ; 

NEW 
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Se rial 


... MORE TO EXPLORE 


with EE computer “add-on’ projects... 
NEW SERIES STARTS THIS MONTH 


MICROCOMPUTER 
INTERFACING 
TECHNIQUES 


Peripheral Circuits and Software 


DODG’‘EM 


FEATURES Two Driving Speeds, 15 
Difficulty Levels, up to 3 Computer 
Controlled ‘Jam’ Cars, Hall of Fame, Sound, 
and Colour. 


———EE 
yn = 


AVAILABLE by Mail Order from Microgame 
Simulations or from larger branches of 
W.H. Smiths. 


Aseries of articles to help the electronics 
experimenter build and use a range of 
simple peripheral units, which can be 
interfaced with 6502 closed 
microcomputers. 


EE knows how to make “JULY TS 
circuit building easy On sale June lay 5p 
EVERYDAY PRE: 


ELECTRONICS 


and Seat ase PROJECTS 


73 The Broadway, Grantchester, Cambridge CB3 9NQ 


«Available from your local newsagent. In case of difficulty send £1 to 
Post Sales Dept. PC Magazines Ltd,. Lavington Street, London, SE1 OPF 


PAS £ |S Oo F FT. 


ORIC JOYSTICK INTERFACE 


tt a a a sk AT 
a i a 
ee a ee a 
a a el ee a a! 
asian lieasiarntatetnngslinlion 


USES ANY ATARI COMPATIBLE JOYSTICK 
FULL DOCUMENTATION AND FREE GAME 


W £14.95 inc. POSTAGE AND PACKING 
213/215 MARKET STREET, HYDE, CHESHIRE SK14 1HF 
ACCESS/BARCLAYCARD ORDERS 061-366 5935 24HRS 


180 YOUR COMPUTER, JULY 1983 


COMPETITION CORNER 


A £15 book token will be awarded to the first correct solution 
drawn from the competition bag. All entries must be at the 
Your Computer offices by the last working day in March. The 
name of the winner, the solution, and a competition report will 
be published in the May, 1983 issue of Your Computer. 
lf you want to set a competition for Competition Corner, 

_ remember that the simplest solution should be calculable by a 

short program rather than by any other form of reckoning. 


TRINARY TRIBULATION 


BY ANTHONY ROBERTS 


COMPETITION CORNER has got tired of binary 
computers — so we have developed the first 
trinary machine. Each “trit”’ has three states; 


0, 1 and 2 — only three trits are required to 
store the entire alphabet, as you can see. 
Numbers are held in just plain trinary — 
you can only separate numbers from letters by 
their context, just as in a binary computer. 
As usual with Competition Corner, things 
do not always work too well, and our new 


computer does not always get the context 
right. It has just displayed — in ordinary 
decimal — the number illustrated. The 
context, however, is wrong: what number 
should it have displayed? 


Competition 
results 


THE NATION'S workforce needs portables — or 
so one might think after reading the large 
number of entries for the May competition. As 
a prize we offered Texas Instruments’ portable 
computer, the Texas CC-40, Contestants 
maintained they would use it in a variety of 
situations:“‘It will allow me to work in places 
other engineers can’t compute’, wrote R 
Bailey, and D Bancroft suggested that “Each 
boring BR journey would become a briefcase 
workspace”, a point echoed by R Wright’s 
“Tm a small commuter who needs a small 
computer”. “From Texas to Djibouti this 
compact cutie will do its duty” was the way R 
J Evans put it. 

We awarded the prize to M O'Sullivan, 18 
Caledonian Place, Edinburgh, EH11 2AP, 
who completed the sentence “I think the 
Compact Computer will help me in my work 
because .. .”’ with “‘it’s got a Texas-sized brain 
in the byte-sized package”’. 

Mrs Allemand was again in the running 
with “It’s the best little storehouse in Texas” 
and, still on the Texan theme, L Dicks gave us 
the tuneful “parts are light ~ ROM’s all right 
— deep in the heart of Texas’’. 

Among the other eye-catching entries were 
P Connolly’s ‘‘while it does the number- 
crunching I could enjoy more leisurely 
lunching” and P Lovett’s confident ‘‘its 
compact, stylish, powerful and versatile — like 
me”’. 

By a strange coincidence solving the Hall of 
the Troll problem involved finding an Arm- 
strong number - the same problem as was set 
in the troll’s burrow if you start off with a 
number whose digits taken one at a time and 
cubed add up to the original number. The 
number of diamonds picked up is equal to the 
sum of the square of the digits. 

There are five such numbers — 1, 153, 370, 
371, 407 — and you get the most diamonds by 
squaring the digits of 407 to get 65. 

The £15 book token goes to M Bassett 26, 
Falconwood Court, 
Blackheath, London SE3, whose entry was the 
first to be picked out of the competition bag. 
For a program to find Armstrong Numbers, 
see this month’s First Bytes competition 
report. 


ae aa ae | 
F =020 K =102 =121 U =210 
B =002 G =021 L =110 0-122 V=211 
c =010 H =022 M=111 R =200 We 212 
2 = X =220 
D=011 oe N=112 S =201 tae =z 
= 101 O =120 T =202 
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Montpelier Row,’ 


:NEW FROM 


THE 


The BIG ADVANCE in Video 
Games design since Defender hit 
the Arcades! 


poset ae 


LASER ZONE, Quite simply the 
BEST VIC-20 Game in existencel!! 


Laser Zone requires a joystick, 8 or 
16k, and DEDICATION! 


Designed and Programmed by ; 
Jeff Minter for the VIC-20 with 8 or 
16k Ram Pack. If you don’t yet have 
the memory, LASER ZONE IS THE 
ONLY EXCUSE YOU NEED TO BUY IT! 


* LLAMASOFT * NOT JUST 


J = JOYSTICK CONTROL 


VIC 20 K = KEYBOARD 


LASERZONE (8K +) J 
Destroy the oncoming ALIENS with your TWO independently controlled laser bases! Lunge 
for the ELECTRO button and blast your enemies into expanding clouds of SPACE JUNK! An 
exhilarating and totally original game with a unique system of control from a standard 
joystick. A mere £6.00 + 50p P&P. 

ABDUCTOR J 
A classic new space game! ZAP the swirling allen hordes before they ram you — and 
abduct your humanoids’ Survive the assault for long enough and you'll get an extra stage on 
fou spaceship with double firepower’ Awesome unexpanded Vic Action, £6.00 + 50p 


GRIDRUNNER J 
Finally, true arcade quality on the unexpanded VIC! Shoot down the segmented DROIDS 
invading the grid. Beware of the pods and zappers! The awsome speed, sound and 
Qraphics gives you the best blast available for unexpanded Vic. £6.00 ~ 50p P&P. 


ANDES ATTACK (8K) J 
Your spacecraft must attack the descending aliens and frustrate their evil intent, Fly your 
Ramjet fighter over the Andes mountain range and protect your llamas from kidnap by 
hostile UFOS. Features 5 kinds of UFO, controls include up, down, reverse, fire, thrust and 
smart bomb. Entirely in machine code. Requires 8K expansion and joystick, £8.00 + S0p 
P&P. 


TRAXX MIC (8K ~ EXPANSION) J 
This ts VIC 20 cross breed between the now famed Packman and the game Quix . All in 
machine code, fast and fun with joystick controls, uses Hi-Res colour graphics. 8K or larger 
expansion needed. Only £6.00 - 50p P&P complete with instructions, 


THE VERY FIRST COMMODORE 64 GAMES 


ATTACK OF THE MUTANT CAMELS J 
Planet earth needs you! Hostile aliens have used genetic engineering to mutate camels 
from normally harmless beasts into 90 foot high, neutronium shielded, laser-spitting death 
camels!! Can you fly your tiny, manoeuvrable fighter over the mountainous landscape to 
weaken and destroy the camels before i PA tl the human stronghold! You must 
withstand withenng laser fire and alien UFOs. Game action stretches over 10 screen 
lengths and features superb scrolling, scanner, 1/2 player actions and unbelievable 
animation! Play this game and you'll never be able to visit a zoo again without getting an 
itchy trigger finger' Awesome mic action! £8.50 ~ 50p P&P. 

ROX-64 K 
Rox 1s a challenging game involving the defence of your lunar base from a deadly meteor 
shower, Rox-64 includes amazing sprite grapes displays and spacy sound effects, and an 
awesome ‘mothership’ display if you win the game, Top 10 scores are tabled along with their 
names. This program shows just what can be achieved using only Commodore-64 basic. 
Study the listing and learn how to use sprites and sound on this outstanding machine. 


£4.95 ~ 50p P&P. 


Hi Experience Laser Zone-an utterly 
NEW, TOTALLY ORIGINAL MASTER: 
PIECE of Video Games Design!! 


LLAMASOFT |}! Awesome GAMES SOFTWARE 


MORE THAN JUST A PRETTY PACKET! 


ROM * LLAMASOFT * 


Learn to control two spaceships 

at once. FEEL THE EXHILARATION 
as, after long hours of practise, you 
control the two ships so that they 
function as a SMOOTH, CO- 
OPERATIVE TEAM! 


Feel the RAW POWER as you lunge 
for the Electro Button and BLAST 
our enemies into expanding clouds 
of SPACE JUNK!! 


FEEL THE HUMILIATION as a 
carelessly -aimed BLAST SLAMS into 
the side of your last remaining ship! 


A COMMODORE 64 version will 
be available soon, 


A PRETTY PACKET 


GRIDRUNNER 64 J 
The No. 1 best game for the Vic has been improved for your COMMODORE 64! Gridrunner 
is asmash hit in the USA. Now experience the lightning-tast challenge of the grid on tne 64. 


Features 31 skill levels and excellent sound and graphics. Sore trigger finger free with e 
game! £8.50 + 50p P&P. i ” : een 


GRAPHICS CREATOR (16K) 
Not just another character editor! Aliows you to define not only the 21 user definable 
characters. Also allows you to change the entire 96 character ASCII set. Creates BYTES 
files ready for you to load into your own programs. Includes advanced Reflect, Invert, Field 
commands etc, Complete with full documentation. Bin the BIN statement and use Graphics 
Creator with its easy on-screen cursor editing. £2.95 + 50p P&P. 

K 


BOMBER (16K) 
Yes, a full feature version of the popular game ‘Blitz’. supplied for the 16K or 48K Spectrum 


For only £2.95 + 50p P&P. 
HEADBANGER (48K) K 


Colourful new game starring Chico the headbanger who you must guide to riches through 
an increasing shower of heavy metal. Gain bonuses for headbanging but be sure to take an 
aspirin when the pain gets too much! Basic + mic to speed up action, Great graphics, nice 
animation, Will even drive William Stuart system's voice syrvreusey to produce speech 
output, Can you attain the arade of ‘Rocker Class One’ or will vou be “Barry Manilow Class 
5"? Start headbanging to-day and find out, £4.96. 

SUPERDEFLEX (48K) K 
Bounce ‘Sid, the space invader, around the screen into the power pods, keeping away of 
course from the devil who chases you around the screen. Steer with your Deflex shields, but 
beware the mines or you may be buried alive! Superb graphics and fantastic sound on the 
48K Spectrum only. Only £4.95 on cassette + 50p P&P. 


ATARI 400-800 


GRIDRUNNER J 
Now play the best selling VIC/C64 game on your ATARI 400/800, Any mamory size (16-48K). 
Basic cartridge not required — 100% machine code autoboot tape. Play this awesomely fast 
and addictive game on your Atari. For onty £8.50. K 


TURBOFLEX 
Superb ultra-fast and totally new ball game. Uses ATARI's unique features to the full. 
Incorporates superb colour’sound effects and uses Player’Missile graphics, Tables top 10 
scores along with Scorer's name. £6.00-50p P&P. 


CENTIPEDE (16K) 

the ORIGINAL game from the ORIGINAL author. 
This is the identical program to that being sold by 
other companies for three times our price. The 
game has received ecstatic reviews in the comput- 
ing press. Program has 20 speed levels and ever 
increasing Centipede hordes. Tables top 10 
scores and names, Why wait to pay more? Only 
£1.95 + 50p P&P. 


LLAMASOFT SOFTWARE 


Dept yc, 49 Mount Pleasant, Tadley, 


Basingstoke. Hants. RG26 6BN 


Ger Tadley 07356 4478 
fe) TRADE ENQUIRIES WELCOME 


ATTENTION ALL “LYNX” OWNERS! 


ACTIVE SOFTWARE announce the PURR.R..fect solution ~ = ee 
to your LYNX’s ill supplied appetite! peal wo 
mn ! ps 

our pouicy is 100% customer SATISFACTION TRY US wa { a f Lae 


2 FULL LENGTH, ENTERTAINING PROGRAMS ON ONE CASSETTE — EACH PROGRAM 
INCORPORATING THE IMPRESSIVE COLOURS AND THE SUPERB HIGH RESOLUTION GRAPHICS OF THE = LYNX 


FRUIT MACHINE A computer simulation of the popular electronic “One 
Armed Bandit”, featuring ‘HOLD’, NUDGE’ and "GAMBLE '’,etc. Excellent use 
of high resolution graphics and colour allows a very realistic representation of 
the standard symbols. Just like the real thing! 


EXECUTION Enjoy hours of entertainment with this hangman type game 
of adifference. Already a firm favourite with many of our existing customers. 


FREE CHARACTER GENERATOR AID! 


Save yourself hours of painstaking coding and drawing with 
our easy to use program. 


* All 3 programs supplied for the realistic price of just: 

* All 3 programs double double recorded on our own quality cassette tape. 
* 48 Hour Dispatch From Receipt Of Order! ! 

Send Cheque/PO. to: Active Software, 117 Icknield St,B’ham. B18 6RZ 


OYORAORMOWH® ee Sy H&H 


THE MICRO POWER SPECTRUM 
; 4°} Il software 
ADD- -ONI For the BBC Computer A or B 


0) Bring ‘JOY’ to your Po a ! 
EARLY ONE 


an educational game 
for early readers for £6.50 


| 
til, 


i 


. be early — get the worm not the bird 


wi 


+ 25P 
P+Pp 


ft) 
(@) 
(w) 


The new Spectrum Add-On gives you: 
@ ONE Atari/Commodore type 
Joystick Port 
TWO Potentiometer Joystick Ports 
Amplification of the standard sound output 
THREE-CHANNEL, PROCESSOR INDEPENDENT, 
PROGRAMMABLE SOUNDS — music, gun- 
shots, explosions etc 
Demonstration tape 
and full operating 
instructions 


S 


@@eRe 


JOYSTICKS 


(Potentiometer-Type} 
(ee) BUILT £7.45 KIT (incl. case) £5.95 


© oarichara | 
© gowec 


8/8a REGENT STREET, 
CHAPEL AL pee 


Send S.A.E. for a catalogue of our other educational 
games and useful programs for the BBC and Dragon 
Computers. 


Please send orders and cheques/PO/Transcash 
(No 614 131 1707) to: 
LEEDS LS? 4 


Tel (0832) 683 186 or 696343 H & H, Dept A, 53 Holloway, Runcorn, 


Keeaarweoaaaee peo 
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-ANIRO 


XENO II 


An E-XPANDED-D screen presentation with 
superh action packed space theller written 
entirely in machine code with four action 
packed stages To destroy Ihe power source of 
Xeno I. you have to fight off waves of robot 
attack, plasma bombing by the legions of the 
outer sanctum and finally attack the power 
source protected by a force field. continuous 
bombardment by guardians and blockading by 
wild whirling suicidal space ships Truly agame 
for all arcadians 


JS vic 20 16K 


CAVERN FIGHTER 


All M/C version of SCRAMBLE. Lasers, bombs 
continuous scoring and sound effects give all 
the thrills of arcade game Pilol your space ship 
through the tortuous tunnels and caverns 
destroying enemy missile launchers. fuel dumps 
and airborne fire saucers Four ships to 
complete mission 10 skill levels 


VIC 20 Unexp. £5.95 


£7.90 


KB/S 


CRAWLER 


“AIL M’C version of Centipede Homing spiders 
mushroom laying fleas and multi-direction 
travel makes this game fast and furious, with 10 
skill levels. 


JS vic 20 


PHARAOH'S TOMB 


Once you enter, the only way out is with the ard 
of a key which unlocks the mystery of the 
Pharaoh's tomb. Beware of the mantraps the 
ancient Egyptians so painstakingly built One 
false move and you will meet the same fate as 
befell other tomb robbers over thousands of 
years A multi-screen big graphical adventure 
with M/C movements 


KB Mic 20 16K 


SEVEN PROGRAMS (VOL 1) 


Hi-res games for the whole family. Board 
game Othello pius Bomber, Stalom, Bounce 
out, Lunar Docker, Memory and Snake. 


KB vic 20 


SEVEN PROGRAMS (VOL 2) 


Another Hi-res games pack for the family 
Graghical Adventure, Goblins Gold, plus 
Dare Devil, Ghosts, Grand Prix, Breakout, 
Cobra and Minefield. 


KB VIC 20 
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Unexp. £5.95 


KB/JS 


£5.95 


Unexp. £5.95 


Unexp. £5.95 


SOFTWARE WRITERS 


We are looking for top class writers to join our 
growing software team. If you have written a 
quality game for VIC 20, SPECTRUM, DRAGON 
32. ORIC 1 or COMMODORE 64, then contact us. 
We pay top royalties for accepted programmes. 


24 HR. CREDIT CARD SALES HORLEY (02934) 6083 


KRAZY KONG 


An E-XPANDE-D screen, large graphics, rolling 
barrels, hammer. fireballs. lifts. handbags and 
umbrellas as you try to rescue the damsel Kong 
has abducted Spectacular collapse of Kong's 
lair in the fourth screen. Uses all 21K of your 
expanded Vic for this 100% M/C thriller 
Complete with high score table 


KB/JS VIC 20 16K 


SLAP DAB 


An exciting game based on the arcade game 
PAINTER which combines fast action with 


£7.90 


strategy. Giant insects hiding under the old NCW) 


paint surface are released by your paint 
brush. You require fast action and quick 
thinking to outwit them and finish the panel. 
The game is 100 percent machine code and 
HI-RES. graphics also includes HI-score and 
running score with brilliant sound effects. 


vic 20 UNEXP £5.95 


DOTMAN 


Ghosts chase you as you try to eat the dots and 
collect points You can turn the tables on them 
by eating the pills Don't forget the ghosts have 
been given intelligence and will try to corner 
you This feature makes Dotman exciting and 
challenging. All M/C game complete with 
running and highest scores and tunnels 


JS/KB VIC 20 Unexp. £5.95 


ZOK’S KINGDOM 


Your starcruiser badly damaged in a meteor 
storm is forced to crash land on the planet ruled 
by ZOK. a time space generated image of 
Dracula You are challenged to a battle of wits 
and endurance as the battle for survival starts in 
earnest in this big multi-screen graphical 
adventure in hi-res graphics and M’C move- 
ments 


KB/S VIC 20 


16k £5.95 (JS 


TRADE ENQUIRIES WELCOME, 
GENEROUS DISCOUNT 


GALACTIC 
ABDUCTORS 


A stunning action packed game 
which uses allof your TV screen 
for the superb large animated 
graphics Giant Space Hawks whirl 
and weavein intricate patterns as 
they drop their deadly homing 
mines which will destroy your base on 
contact While you are busy defending 
yourself. the Hawks will feed on your 
helpless population returning only 
their skulls All M’C game complete 
with high score table that will blow 
your mind with its graphics and sound 
effects 


JS vic 20 16K £7,90 


FROGRUN 


Popular arcade game. All machine code with 
brillant colour graphics and sound effect 
Features include snakes, crocodiles, lady frogs, 
turtles. cars, lorries and logs 


KB/JS VIC 20 Unexp. £5.95 
KB/JS SPECTRUM 16K/48K £4.95 

gy KB/S COMMODORE 64 £5.95 
DRACULA 


Count Dracula is asleep somewhere in his 
castle He rises at midnight and you must find 
him and drivea stake through his heart before he 
rises. A multi-screen graphic adventure 


KB wic 203K £5.95 
TINY TOT’S SEVEN 


Super games pack for younger children with 
bright colour graphics and sound effects 

Everybody's favounte Simon plus Super Snap 

O's and X's. Word Jumble, Bomber Duck Shoot 
and Mad Drivers 

KB SPECTRUM 16K/48K £4.95 
KB vic 20 Unexp. £5.95 


3D TIME TREK 


At last a 3D game for the VIC! Although badly 
wounded, you are determined to seek and 
destroy the marauding space pirates who have 
now dispersed around the galaxy in search of 
fresh prey. A brilliant Startrek game with a 
difference — spectacular 3D graphics and real 
arcade actions 


Js vic 20 16K 
COMMODORE 64 


£5.95 
£5.95 


PAYMENT BY CHEQUE, P.O., ACCESS/VISA 


ANIROG SOFTWARE 


26 BALCOMBE GARDENS 
HORLEY, SURREY 


Please enclose 50p post/ packaging per order. 


STONECHIP 
ELECTRONICS 


16K RAM Cartridge for VIC-20 
Non switchable 


Ms Vy, 


am” 


while stocks last 


vixen RAM Cartridge for VIC-20 


Switchable between 16K or 8K + 3K. 


Gives you the option of full 16K RAM or 8K and 3K RAM inone 
package. When added to a standard VIC-20 

gives 16384 bytes ofextramemoryin | 

memory blocks 1 and 2o0r 

$092 bytes of extra memory 

Into the 3K memory block AND 

8192 bytes of extra memory 

switchable between memory 

blocks 1 and3 


Fully compatible 

with available 

motherboards/modules. ; 

Simply plugs into the rear expansion port of computer. 
Nore-addressing of existing BASIC programs needed. 


Tandem 


Expandable Expansion System for the VIC-20 


Gives 4 expansion slots for VIC-20 cartridges. 
Custom-designed case. Plugs directly into 
computer. Further expanded 
byusing TANDEM System! 

ROM socket for expansion. 

No extra power supply needed. 


o~ 


Light pen for the VIC-20 


Plugs directly into the games port of 
your VIC-20, comes complete 
with software. 


<< 


aS 


ad 


ZX PANDA for your 2X81 


The uniquely expandable 16K RAM pack 


The professionally produced 16K RAM pack 
that is expandable to 32K simply by 
plugging-in our expansion module. 

Start with 16K ....expand later to 32K! 
Solidly built, attractively cased tofit 
perfectly on to ZX81 without wobble! 
Includes LED power indicator. 

The RAM pack that won't become 
redundant when you want 

more than 16K! 


Echo - for your ZX Spectrum 


Not only more sound, but better sound and a wide range of 
other facilities! 

Control Volume, and adjust tone of sound! 

Load and Save without switching leads! 

Audible cue facility for tape programs! 

DIN compatibility! a 

No additional power supply needed! am 

Attractively cased — looks good ; 

— SOUNDS GOOD! 


Pacer—for your Jupiter Ace 


The uniquely expandable 16K RAM pack 


Similar concept to ZX-PANDA but for 
the incredible Jupiter Ace. 4 
Attractive, solidly built 16K RAM pack 
with the facility of expanding to 32K 
By plug-in module. 

For more power to faster FORTH.. 
YOU NEEDAPACER 


16K Expandable RAM 


16K Expandable Module 
ee a 


To: Stonechip Electronics, Unit 9, The Brook industrial Estate, 
Deadbrook Lane, Aldershot, Hants. Telephone: (0252) 318260 


Please forward me the following products: 


All prices are inclusive of VAT, Post & Packing for U.K. deliveries 
(overseas add 15%) 


STONECHIP 1 ELECTRONICS 


DEALER ENQUIRIES WELCOME Delivery approx 14 days 


ORIC SOFTWARE 


Dept. YC(1) 118 Worcester Rd, Malvern, 
Worcs., WR14 1SS 
SPECIALIST SUPPLIERS OF ORIC SOFTWARE 


BIGRHY FHIMS 48K. o.ccseu ca cs canes ai oe ree ites viene ss coon oes 5.95 
SYNTHESIZER ASK 0. oncce cess con vee pi teaen e807 1b 054 Mean Hewes 7.95 
ZODIAC ADVENTURE 48K .. 2. cee re cscs con sued 0 con ea oe eee 9.95 
CHESS B8K a: dic aiie Sow ene can ees Nae Ee wo MEA 9.95 
ORIC BASE — Data base 48K.......0 02.0022 9.95 
RAITT GAMES GBUC 0 56 ccs es arpem ccs aor nee whee ee dain Ove naa en ese 7.95 
ORIG CANDERMABIC as s09:05.0¢ o0 orien nen ra cs hs saad hen ens ee saci eed 7.95 
PORT ABR oesi'os yee seca sm Be we hem es eer es ones ss mer sel es seco wi ots 17.50 
Postage & packing 50p (1 to 7 cassettes) 
ORIC CASSETTE LEADS: — 7 PIN DIN — 3JACKS............ 2.25 
ABK ORIC 3 NOWIN STOCK. ......--.0ceccr ccc nees neeew ae ce 169.95 
Postage and packing...........--....:sererer eee 5.95 
CGP-115 4COLOUR GRAPHIC PRINTER ............... 149.00 
Cable for Oric Computer ..........-....00...000.5- 22.95 
Postage & packing, .......05-.26:ecsseresenees nee 5.95 
Return to: 


ORIC SOFTWARE, Dept YC(1), 118 Worcester Rd, Malvern, 
Worcs., WR14 1SS. Tele. Malvern (06845) 62467 


| have a 16K Oric f 
IK Oric 0 


My software interests are: — ACCES ous ne cee BE BA TE 
Home 2 Business 0 
Games 0 Education «+ tienen rene cccsteeteeentrannnes cb ees 


Other (Please specify),...-...--...6055 


POSICOOE: <2 ici bai esis sis ee ee co ns tae ws 


Cheque eanclosed,,.....-..---. 6 .euee 
Please debit my Access/ Visa 


AMex/Dclub — WithE...... Sewell Se 


SOFTWAREE WRITERS:— Lump sum or royalty payments. 
Send tapes & details. 
(Tapes not returned unless postage is included). 


MAKE AMAZING SOUND EFFECTS 
WITH YOUR ZX 81, ge 
TIMEX Sinclair 1000 

or SPECTRUM 


THE ZON X 
EE £25.95 


incl p&p & VAT 
% The ZON X SOUND UNIT is completely self-contained and especially 
designed for use with the ZX 81, TIMEX Sinclair 1000 and Spectrum 
Computers. It just plugs in — no dismantling or soldering. 


No power packs, batteries, leads or other extras." 


Manual Volume Control on panel — ample volume from built-in loud- 
speaker. 


Standard Sinclair — 16K Rampack or printer can be plugged into ZON 
X Sound Unit without affecting normal computer operation. 


Huge range of possible sounds for Games, Music, Helicopters, Sci-Fi, 
Space Invaders, Explosions, Gun-shots, Drums, Planes, Lasers, 
Organs, Bells, Tunes, Chords, etc., or whatever you devise! 


8 full octaves. Uses 3-Channel sound chip giving programme control 
of pitch, volume of tones and noises, all with envelope control, 


Easily added to existing games or programmes using 8 few simple 
“BASIC” lines or machine code. 


No memory addresses used — 1,0. mapped. 


FULL instructions with many examples of how to obtain effects and the 
programmes, supplied, fully guaranteed. British Made, 

*Except with Spectrum, you need the Spectrum Extension Board Order 
No. SE? — Price £6.80 incl, V.A.T. 


Payment may be made by Cheque. P.O, 
Giro No, 388 7006. Postal Order or Credit 
Card. 


Export orders :— Bank Cheque. 
International Money Order, U.S. $ or £ 
Sterling. 


Dept YC4P.0 Box6 
634, High Street 
Ware, Herts 


Access & VISA accepted 
Ring 0920 3182 tor 
mmediate despatch 
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@G 


THE MINIATURE TOOL COMPANY 


Leading suppliers of accessories for the MICRO user. 


HIGH QUALITY COMPUTER CASSETTES 
Screw assembled cassettes with library boxes 


AERIAL SPLITTER/COMBINER 
Simple adaptor that wil 


l 
combine two aerial input: 
into one cable or split 
equally the signal of an 


aerial into two receivers. 


‘D‘ CONNECTORS 
Sub min ‘D’ type male & female connectors. Gold plated solder bucket 
terminals, plastic covers also available. 


Send S.A.E. for full range of products, edge connectors, leads etc, 
TRADE & OVERSEAS enquiries welcome. 
POSTAGE: Cassettes £1.50, Aerial splitter/D connectors 50P 


RAME . cerpestecteresrenvnvansriscniitesnstvisivnmaensademananaaiiaucdonacaiverioninsvantietistasyitent 


| enclose my cheque/ postal order for £....000...00.00600. 
Or please debit my Access/ Barclaycard No... 


The Miniature Tool Company 
26 Queensbury Station Parade, Edgware, Middx. 
Tel: 01-951 1183 


Pees eee SS eee eS ee SSS SS eS ees 


Serious Application Software for your 
16K ZX-81/ SPECTRUM 16K or 48K 


(Please specify) 


MATHS 


For children 5-12 years of age + —*/, all with exceptional HELP facility (full 
step-by-step explanations) and optional entry of units, then tens. £8.00 


SALES LEDGER 


\deal small business system, day-books, statements etc for up to 200 
accounts. £10.00 


PURCHASE LEDGER 


Day-books, remittance advice etc for up to 200 accounts. £10.00 


INDEX/ RETRIEVAL SYSTEM 


aa levels of data, usual facilities inc search on keyword or part of word. 


BRIDGE 
Full scoring system displays and prints full scoreboard, totals for 5 rubbers 
and all hands played. £6.50 


MORTGAGE 


How long will any mortgage be if the rate increases? What should | pay if the 
interest rate changes? Mortgage tells you (and more), £4.50 


RETAIL ACCOUNTING 


Excellent retailing system, takings/product sales analyses etc. £10.00 


SHARE PORTFOLIO 


Analyse and trace investments listings by transaction, current holdings, P&L 
analysis etc. £10.00 


INCOME TAX 


Tax code calculation, PAYE checking and net pay calculation for future 
months. £10.00 


ZX SAS 42/45 New Broad St, London EC2M 10Y 
(S.A.E. for more details) 


(Dept (YC) 


DRAGON SPECTRUM 
OWNER ? OWNER ? 


SPECTACUL AR GAME On screen text formatter for as Top Seller! 
set above the LONDON the Dragon. Allows you to mix A superb simulatio 
SKY LINE — Unexpanded text and high resolution of the popular 
2 graphics. Features include:— Pub Game 4 


True Lower Case WA for 16K/48K 


Pound Symbol! £ 
Variable Text Size & ane spectrum or = £5-50 


SEACEALITZ rrapmenreccr he oe 
fe 


SPLANETFAL. Lyx 
Lunar lander with a Vic 20 GAMES PACK 
DIFFERENCE — You are ale sl, ol, sc ste 
under Alien Attack a Oy Om *K i” 38 ad 
Challenging and original games 
or the unexpanded computer 
EU skal Race O 
manism au insfaught 
Catch 22 £5-50 Volley Ball P 


EEL LLLP ALLTEL LLL LAA LALLA TEE L LLL MATA EMER L AEM LLM LEELA E MTEL LET LM LETT MLLL LETTE ELT TET 


LLG LPVI RPO PROG RO ORD OLLLRLRQQPROGROELDPROG|ES 


ZX SPECTRUM 


PHEENIX 


At last a full 5 screen version of this 100% M/C * Full sound effects 


classic arcade game. Kempston joystick or keyboard control 
Destroy formations of multi-coloured ‘a f 2 ch ; 

robot birds,only to reach swarms of evil choice of 2 character sets 

blue and pink flapping birds hatching from Demonstration mode »*5 skill levels 

cosmic eggs. Avoid their deadly plasma shells, smooth hi-res graphics * high score 

using your pulsating laser-barrier and on-screen scoring * bonus life 

rapid-fire photon canon, to reach the final 

stage of your mission - to break through 

the giant flagship’s defences and destroy 

the enemy’s leader. send cheque/P.O. to 


Only efficient M/C programming has 


enabled 48k quality to be crammed into a Megadodo Software 
16k machine. 16 While Road, Sutton Coldfield, 


GER GER GRR GRD GAD GAD GPX. GX GX GAR GAR GR GX GRD GRR GR GPRRPRPRPRPRERS 


OE EE heh hhh hhh heheh hhh thie iitgihitii¢gsstihtthhhtthiithitttttitttittg 


i 


LOLITAS AAPM NAATOD ap Cnata penne . os 


eS 


POA LAL ALLL LOMA ASA AAS 


SEELELEDELEEELELELELOEE EEE EEELELEEOETEEE EE EEEEEEELEEEEEEEESEEELELEEEEETTEEESEEEPEESESEPESEDEEEESESEEPEEEEDED EES, 


LLLLPLLLLLLLLLLLLSSLLLLLL LDL LDPLLLLLLLLPLPLPPLYLL LAPP PPI PY SPIO PLD DVD PPV 
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RSE 


For those that dat 


| hose that don’t 


The do’s and don'ts of the new CGL M5 home 
computer reveal why it is such a remarkable family 
computer. Unrivalled in its range. 

For those family members that do revel in creating 
their own personal computer programmes the M5 will 
test all their abilities. And teach them many more. 

Alternatively for those that don’t want to become 
- involved in programming the M5 couldn't be more 
un. 

How can one computer be all things to all users — 

from a sixty year old to a six year old? 
Simply because the CGL M5 has been developed in Japan 
as a sophisticated ‘add-on’ computer system. With the back up of 
a unique software system. 
As your computer abilities grow so the CGL M5 will expand to 
meet them. One of the first things you'll discover about the M5 is 
its amazing colour and graphic reproduction, whether 
it’s bringing life to your own animation or pre- programmed 
cassettes and cartridges. 
The graphic modes capability of the M5 is just one of the 
. features that sets this computer in a class of its own. 
It also incorporates a mini-synthesiser. Slot in the Basic 
G cartridge and you can compose to your ears’ delight. 
The addition of a Basic F eee lets you do more 
ae = complicated scientific, technical and arithmetical 
eee Te Te Saya (ym applications. There’s also the FALC cartridge which gives 
; Je le Js Thy you an easy to use data management and family 
v Jo Jn) ¥ accounting package. 
And the CGL M6 is still growing. With an ever 
re expanding library of EE A 
cassettes and cartridges. 
Do yourself and your family a 
service — caso buy a oe 
computer until you've found out 
more about the remarkable CGL M5. HOME COMPUTER 


and those that might. 


[----------------- 


For full details and a technical specification of the new CGL M5 
send us this completed coupon. Apart from the full-colour brochure 
we'll also rush you the address of your nearest stockist. Be sure to 
see a demonstration. 


The CGL M5. It might be the best family decision you'll make 
for years. 


Name__ 
Address 


DSSS AA ait ec Raat mraraeaets OR |e ae 


Post the completed coupon toComputer Ga mes Limited, CGL House, 
Goldings Hill, Loughton, Essex 1|G10 2RR. 
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Shootyour ~ma = pays tee 


off - ‘ 
a. 
Another great game from Microdeal j e Dep 
the first of a new generation of fas j fo 
action, talking arcade games. 
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Personal computers 
Home computing 
Small business systems 


Sponsored by: IN 


S 
~ 


Practical, and im 
omputing “"" GonPuutas (A 


p 
ae a 
The right place...... The right time 
Following the overwhelming success of the 1982 
Northern Computer Fair, the sponsors announce 
that an even bigger and better show will be held 
again this year at Belle Vue, Manchester, from 
November 24th-26th. 
This is the North's premier exhibition for the 


rapidly expanding home and small business 
computer market, mounted at a time now 


a 


recognised as a peak buying period for this type of 
equipment. It is now one of a nationwide series of 
exhibitions designed to attract the broadest 
possible cross-section of both home computer 
enthusiasts and the rapidly increasing body of 
personal computer users found throughout 
business and the professions. 

Make a date for Belle Vue, Manchester, 
November 24-26, 1983, and post the coupon below 83 
for more details. 24-26. 19 
chester. 

vue, Man 
Belle ’ 


| am interested in exhibiting. 
Name 
Position 
Company 
Address 
Tr Personal computers 
Home computing 
Small business systems Telephone 
The Exhibition Manager, Northern Computer Fair, IPC Exhibitions Limited, Surrey House, 1 Throwley Way, Sutton, Surrey SM1 4QQ 


ee 


South London's Largest 
Micro Computer 
Centre 


Commodore 64 including 
free word processor program 


oncassette or disk. 64K.....0 0. 
VIC S41 DISK DIVE cesses cere es csrevnniasacoss £299.95 


BBC 


7 1 OE RANMA PACK a ccoisiaiyiecss cus cweiwouiudnetartoesnu £39.95 
BBC ModelB................... £399.95 WIG CSS TLC oii nidicamemas lccadecsseccntideacanataten daa £44.95 
Plus Disk Drives, Printers and Software. Seikosha GP1O0VCPrinter...............4. £249.95 

Asabove with friction feed.............0... £279.95 


ATARI 


Atari400 16K............ £159.95 
Atari 400 48K............ £249.95 
ProgrammerKit........... £39.95 © _—_—a 


VIC Package 
VIC-20 + Cassette Deck + Introduction 


to BasicProgram + 4Arcade Games.... £139.95 
Asabove but with 21K VIC-20 169.95 


48K Upgrade for Atari 400............:0.:+ £99.90 

Atari800 48K inc BaSiC..........cc eee £469.95 DRAGO N 

Atari41]O Cassette.............ccccceeeceeeneeeueeeee £49.00 Dragon 32............. £198.95 
Atari81O DISK DIiVe.......cccsscceccceetesereoes £299.00 Limited stocks available, ea 
Atari 400 Typewriter keyboard..........-... £59.95 new software coming in all the time. 


64K Upgrade/Disk Drive — place your order 
now. 


EELULLEL Come in for a demo or send for Our list. 
Spectrum 16K........ eee rs 


Spectrum 48K......£129.95 

BRON wrecaisivec nesses £49.95 
AM... ces ceeeteeeteenenneenenteentrnertienneed ORIC-1 Amazing colour computer ¥ 

ZX POLE 5. r.xsnenas wassagn ty veneses eaocerkaen scenes £39.95 48K Microsoft Basic......... £149.95 

Typewriter keyboard for ZX81.............. £29.95 Come in for a demonstration 

We carry massive stocks of software for the 

Spectrum TEXAS 


TIODIGA ........ £149.95 
‘ ; Plus Disk Drives, Voice 
fleet this seuueauaae@ees | Synthesizer and . 
sod abies oe special Po tL py Massive! Range of Software 
prices until May 31st. Hp tatdedoti sw hostuied £169.95 
MOCEl A. ....csssscsssssesssvssecssssecsssessessveesee £244.00* ; ide ae lala : 


MOG 6) AD ise seassienss vesnse ti shonesoay asroerong etme PRINTERS 


*Includes New Brain £25 Voucher 
E = We carry a wide range 
r 15 —— A Of printers including: 


Amber Dot Matrix..... £89.95 el 


EDSSTSED sue fe POiare SeiKOSHAGPIOOA.....-.cccecceccscesessssessee £229.95 
Plus probably the largest range — Epson FX8O NeW 1 GOCPS.......ccssecseeeee £449.95 
Gy EDSOT SOR NsAES are ECEeSsOLIES Smith-Corona Daisy Wheel .............0+. £549.95 
including compatible typewriters and printers Silver-Reed Typewriter/Printer............ £499.95 

Olivetti Typewriter/Printer ..............0. £499.95 


EXPO RT All our hardware and software 


is available Tax-Free to overseas customers, please 
send for our comprehensive list. 


All our prices include VAT 
Prices correct at time of going to press but subject to change without notice, 


Over 900 software programmes always in stock. Mail irder send tae = SOMPrSnensive (ist 


We carry probably the widest range with Ask about our Credit Facilities 
continuous demonstrations. 


Vi 
Low 


LF eel 


CUARENGE STREET =~ +— 


Access/Barclaycard = 


| 3 Eden Walk Precinct, 
VISION STORE Kingston-on-Thames, Surrey. 
Tel: 01-546 8974 
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hange deals or cash 


\ 
AE fi 


offer excellent part exc 


e « 
x our old machine. 


for y 


Facility to reset 

a crashed system 

without pulling 
the plug 


Extra lines 
for one megabyte 
expansion 


Din 41612 
standard connector. 
Perfect contacts for 

64 gold plated 
connections 


... Just 10 


Gold plated 
connector for 
firm connection 
to the 2X81 


reasons \hy you 
need a ZX8I PERSONN’ 


YOUR KEY 
TO THE 


TOWER 


OF 


POWER 


Reliable 
power connection Controller 
plus battery back-up to co-ordinate 
points for failsafe all peripherals 
operation 


Circuitry 
to supervise and 
maintain memory 
add-ons 


Power drivers 
to minimise loading 
on ZX81, More 
expansion with 
no troubles 


Extra 
sources of power 
supplies to eliminate 
overheating on 
the 2X81 


4" of high 
quality ribbon cable 
at no extra cost 


/ ’ BETTER» DESIGN 


You simply choose the following modules 
you want and plug them into the PERSONA 
and turn your 2X81 or ZX SPECTRUM into 
a total computing package ... into an 
ORGANIC MICRO. 


PERSONA 2X81 £30.35 
PERSONA ZX SPECTRUM £45.00 
RAM 08 (2K) £24.50 
RAM 16 £26.75 
RAM 64 £76.25 
MINIMAP £35.95 
DROM (2K) £39.50 
TOOLKIT £22.20 
PERICON a £27.90 
PERICON b £33.75 
PERICON c £41.75 
SONUS £30.15 


Options: USERFRONT £8.00 
Additional 2K for RAM 08 £6.50 
Additional 2K for DROM £7.50 


Prices include VAT, Postage and Packing for 
U.K. deliveries. Overseas Orders: please add 
15% to price for surface mail 


Post to: BASICare MICROSYSTEM LTD 
12 Rickett Street, London SW6 1RU 
Tel: 01 - 385 2135 


HP BASICARE 


MICRO 
SYSTEM. 
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TECTONIC 


Spectrum 
SOFTWARE 


48k 


5 


Computer Aided Design 


for real applications and uses 
ines 1-850 KN 
C000000000000000000 
| (2 SNe, Se 


SteelCalc — steel beams to BS449; all design criteria 
and data output; prompts for loadings, span, etc.; single 
and “twin” beams; accepts UDL, point and combination 
loading. Suggests suitable section. Output satisfies usual 
L.A. requirements. Data page. Calculator mode. Graphics 
include beam section, with aloading schematic and 
‘UDG's. £19.95 inc. p&p, VAT and manual. 


TimberCalc — joists and beams to CP112; outputs all 
design criteria and data; prompts for loadings, span, etc. ; 
accepts UDL, point and combination loadings. Suggests 
suitable section. Accepts modifications and re-calculates. 
Data page. Output satisfies usual L.A. requirements. 
Calculator mode. Graphics include beam/joist section, 
loading schematic and UDG’s. 

£19.95 inc. p&p, VAT and manual. 


TECTONIC SOFTWARE , 


P.O. Box 100, Poole, Dorset BH17 9BH 


NOT JUST ANOTHER 


SOFTWARE CLUB... 


Now a club for the home computer 
programmer, Zx81, Spectrum, Dragon, 
B.B.C., users. Computer Programmers 
Club is established to serve the home 
programmer in two distinct ways. 

Firstly by publishing, promoting, and 
distributing programs written by members. 
Secondly by offering discount rates on a 
wide range of interesting and useful 
programs not generally available. 

As a member of Computer 
Programmers Club, you could gain financial 
reward from your hobby; access to an 
extensive variety of value for money 
programs and the opportunity to take 
advantage of special offers on a range of 
computer accessories. 

Join COMPUTER 
PROGRAMMERS CLUB today. ..<3 


Send for your introductory News 
letter and Free membership to: 
COMPUTER 

PROGRAMMERS 

CLUB, P.O. Box 42, Hertford, 
Herts. $SG14 1QB 
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CAN BE USED ON MORE GAMES 
THAN ANY OTHER 


TREE. 
EXCITING 
ME CASSETTE 


@The ONLY joystick to 
accurately replace the keys 
on your ZXSpectrum.Replaces 
keys “Q,A,Z,X,” and keys 
“5.6,7,8,” with super 
8 way arcade action 
@lnterface allows 
an extra joystick 
to be used for 
dual stick games 
@ Achieve higher 
scores and 
attain expert 
skill levels 


HARDWARE 
O TE 122 SPECTRUM JOYSTICK 
0 TE 123 EXTRA ADD ON JOYSTICK 
SOFTWARE 
(] TE 200 CASSETTE FORTH 
GAMES SOFTWARE 
] TE 201 SPECMAN 12K 
O TE 202 BLITZ 12K 
© TE 203 BREAKOUT 12K 
] TE 204 SNAKE BYTE 12K 


HARDWARE ADD 80p POST & PACKING 
SOFTWARE POST FREE ALL PRICES INCLUDE VAT 


CHEQUES/POSTAL ORDERS MADE PAYABLE TO: THURNALL ELECTRONICS 
TO PAY BY ACCESS PLEASE GIVE YOUR CARD NUMBER AND SIGNATURE 


ACCESS CARD NO a ify 
SIGNATURE 
ADDRESS 


Please Post To: THURNALL ELECTRONICS, 95 LIVERPOOL RD, _ 
CADISHEAD, MANCHESTER M30 5BG TEL: 061-775 4461 


SPECVADERS 


16K Spectrum. 
Defeat each squadron of Beeple Zaps and 


} another appears only closer. Cyrian mother- 
F thip with ejecting Zeetle Baps. 


levels of play from Orions snail's pace to 
Close your eyes and hope, Real time scoring. 
S lives, Pan galactic gargle 

Water for highest score. 

Descending asteroids. 


HEATHROW 


AIR TRAFFIC CONTROL 
For the 16K Spectrum, 
YOUR TASK: to direct incoming aircraft 


from holding stacks to runway — smoothly, 
fafely and expeditiously. 
YOUR INSTRUMENTS: Radar screen 


showing aircraft call signs, blips and trails. 
Four stack displays giving altitude, heading, 
speed and size, 
SEVEN levels of play including a demon- 
ftration mode. 


FEATURES: mixed aircraft, restricted 
fispace, minimum separation, outbound 
traffic, emergencies, unknown aircraft, 
fadio failure, loss of a 


funway, instrument failure 


For the 16 


ADVENTURE 


NIGHTFLITE 


16K Spectrum, NOW WORKS WITH THE 
KEMPSTON JOYSTICK. 

NIGHTFLITE puts you at the controls 
of a light aircraft flying at night. You 
can: climb, descend, take off, land, bank 
left or right, navigate between beacons, 
raise/lower the flaps, raise/lower the under- 
carriage, adjust engine rpm, 

raise/lower the nose 

varying amounts. 


BACKGAMMON 


For the 16K Spectrum. 

8 levels of play from novice to expert. 
Full colour display of tables and dice. 
Gamble on a single game or a series, 
double or quits. All the 

features of the ancient 

game. 


40 BEST MACHINE CODE ROUTINES 
FOR THE ZX SPECTRUM 

by Andrew Hewson and John Hardman 
How to load and save machine code. 
How to use the system variables. How 
program lines are stored. How to use the 
stack, the display, the attribute files. 
ROUTINES: Seroll — up, down, side to side 
by pixel or by character.Rotate character, 
invert character — horizontally and vertically. 
Line renumber — including GOSUBs, GOTOs, 
RUN etc., and many more. 


20 BEST PROGRAMS FOR THE ZX 
SPECTRUM by Andrew Hewson 

Program titles include: Machine Code Editor. 
Index File — filing system 

for the ZX Spectrum. Duckshoot. Graphix 
— construct up to 210 graphics. Plus football, 
digitiser, diary and many more. 


K or 48K Spex tru 


Flight Simulation 


Explore the dense forest, gloomy castle, 
maze and mountains, confront the dwarves, 
elves, dragon and centaur. Your QUEST is 
to locate the ancient scroll. 

An enthralling adventure 

for the 48K Spectrum. 


MAZE CHASE 


For the 16 and 48K Spectrum. 4 or 12 
mazes, highest score to date, 4 independent 
guardians, 3 lives, full colour, fast machine 
code action, magic straw- 

berries, eat lemons to score 

more, real time scoring. 


COUNTRIES OF 
THE WORLD 


16 and 48K on one cassette. 

Countries of the World is an educational 
package designed to give an appreciation 
of the location of all the main countries. 
16K version shows the position of each 
country and names its capital. 

48K version: all the above plus prints the 
population, size, currency, and main languages 
of each country, and 

statistics on largest and 

smallest countries etc. 


Items from this advertisement are available through W.H. Smiths, 
larger branches of Boots and all leading micro computer retailers. 


CED NIGHTFLITE 


ORAGONFLY 


FLIGHT SIMULATOR 
For the Dragon 32 


DRAGONFLY 


Real time flight simulator for the DRAGON 
32. Two runways, take off, 

land, bank, adjust trim, 

full instrument display. 


SPECTRALPANIC 


For the 16K ZX Spectrum. Climb the 
ladders, dig holes, bury monsters, eat the 
power pill, move fast to 
avoid being eaten. On 
screen scoring, 3 lives. 


Trade inquiries welcome 


Name = 
(Block Capitals Please} 


Address 


Signed 


My Access/Barclaycard No. is 


Post to: HEWSON CONSULTANTS, GOA St. Mary’s Street, Wallingford, Oxon OX10 OEL 


Tel (0491) 36307 


Make cheques/PO's payable to Hewson Consultants 


LEARNABLE 

Colour Genie even: 

comes with 2: manuals, 

» Abeginner’s guide, and 

one to take you through 

the first steps of BASIC, 

the English ‘shorthand’ 

that the computer under- 

stands (shown here with 

optional jaystick 

controllers). 
SOFTWARE AVAILABLE 
Find the Diamond of Balmanon Lifeboat & Noughts and Crosses File Handling 
The Vegan Incident Round Table (Adventure) C.G. Copy 
Enchanted Garden (requires 32K) Murder at Gosforth Hall (Like Cluedo) Maths Practice Program 
Toad Mania! Missile Strike CORPLAN (Business and Educational 
Space Fighters Galactic Attack Software) 
Racing Driver Mousemaze Character Generator (2 gomes on reverse side) 
Mysterious Adventure Series (7 programs) Asteroid Mission Word Processing 
Invaders from Space CSAVERS (Genie | fo 4 Basic Trans.) Wolf Tracks = 
The Chomper Monitor 3 : 
Cosmic Attack 
Zen Editor/ Assembler /Debugger 
Genmon 
Fortress of Evil 
The Edterminator 
The Graphics Master 


Electronic Organ 


Morse Code Trainer 
Rodeo 


Colour Genie 
uite simply, More... able 


Available, and affordable! 
Only £194 


(including VAT) 


Send NOW for full details. 


GUARANTEE-ABLE 


Our optional 2-year breakdown 
guarantee underlines the reliability of 
Colour Genie. Only £16.50 from date 
of purchase. 


UNDERSTANDABLE 


For everybody new to computers, 
ail the technical words area bit ofa 
mystery. But for Colour Genie, you'll 
find excellent books which take you 
from wiring in the plug to how to get 
the best from the computer! 

Give us a call and we can update 
you on current titles. 

Happy computing! 


COMPUTERS 


Lowe Compulers: Lowe Electronies Ltd.; Chestertield Road,-Bentiey Bridge 
Matlock, Derbyshire DE4 be 
lelephone:(0629)-405 7, 4996: Telex: 377482.LOWLEC G 
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Youve got 30 seconds to 


In reality, youre in your 
living room with your TV set 
andyour new Dragon 32 Family 
Computer. 

In your 
mind, however, 
youre stuck in 
a seemingly 
unfathomable 
labyrinth. 

Pom = Holding alamp 
and a dagger. 
And faced with incontrovertible 
evidence that nine heads are 
more dangerous than one. 


ture game. And the first thing 
at strikes you (no, it's not the 
hydra) is how real it all seems. 

You play 
in dialogue 


puter - it tells 
you where you 
are, you tell it 
what to do. Your 
alternatives 
are virtually 


plex. You can play for days and 
still not solve the mystery. But 


Youre playing an Adven- 


with your com- 


endless ~ and incredibly com- 


one thing you 
will be learn- 
ing: more and 
more about 
how your com- 
puter works. 

Dragon 
Software offers 
an. impressive 
range of Adventure games. If 
your taste takes you into under- 
ground labyrinths, you can play 
Madness and the Minotaur 
(described above). 

Alternatively, take yourself 
ona Caribbean treasure hunt 
with Calixto 
Island. Pit your- 
self against a 
slightly less 
friendly dragon 
in Dragon 
Mountain. 
Captain your 
own mediaeval 
army in Quest. Or search the 
desert for the evil sorcerer in 
El Diablero. 

Dragons Adventure games 
arejust one facet ofour growing 
range ofsoftware. Youllalsofind 


save yout life. 


popular arcade-type games like 
Cosmic Invaders, Meteoroids 
and Astroblast. 

Helpful programs like Per- 
sonal Finance-acomputerised 
filing system to help you 
organise the family’s finances. 

And educational programs 
like our Typing Tutor, which 
utilises the 
Dragons own 
high-quality 
keyboard to 
teach you to 
type. And the 
range is grow- 
ing month by 
month. 

Dragon owners already 
know all about the quality of 
their computer. And Dragon 
software is specially designed 
to help you learn more and 
more about the machines 
incredible capabilities. 

And that’s the biggest ad- 
venture of all. 


DRAGON 32 


‘The first familycomputer. 


Nala 
Any ofthese games for just 
including first class post, 
packing, VAT and an 
UNCONDITIONAL 
LIFETIME GUARANTEE 
@ cacH 


When you buy Imagine Software you buy it for life. If an 
Imagine Software product EVER fails to load first time 

simply return it to Imagine for an instant free replacement. 
All orders despatched by first class post within 

24 hours of receipt. Subject to stock availability. 
Why not put a first class stamp on your envelope and you will 
receive your order within 3 days oF posting. Available from 
W.H. Smiths, Boots, John Menzies, Dixons and all good 
software outlets. 


Dealership enquiries contact: P. J. Finnegan on 051-236 0645 


Imagine Software, Masons Buildings, Ext 7 


re VIC-20 : Es 


"(for any Commodore Miaaaal 


Post coupon now to Imagine Software, Masons Buildings, a 
i Exchange Street East, Liverpool, Merseyside L2 3PN. 
Please rush me copies of (tick box) 


(J Areadia [J Schizoids (Arcadia [] Wacky Waiters fi = 
(Ah Diddums (1) Catcha Snatcha = 
(] Molar Maul (J Frantic | 

q (for any ZX Spectrum) (for any Commodore VIC-20) : 
Please debit my Access/Barclaycard (delete as necessary) 

Card 
firve LL ITC Ee 
Pt lenclose Cheque/PO for£ 2 esis» BO ae 


hename J tone 
lhe game ae 


eet East, Liverpool, Merseyside L2 3PN. 


THE BEST PRICE & ADVICE FOR THE BEGINNER 


SUPER STARTER 
PACK 


@64k RAM @16 colours 
Commodore 64 — £343.85 C 4 


1541 Disk Drive — £299.99 
1525 Printer — £230.00 
Cassette Unit C2N — £44.95 
Floppy Disks (Box 10) — £27.50 


VIC 20 + C2N Cassette + 
Intro to Basic + 4 Cassette 
Games ( Blitz, Hoppit, Race, 
Strategic Advance). 

Current RRP £249.99 


1540 Disk Drive - £299.00, 1525 
Printer - £230.00, Casstte Unit C2N - 
£44.95, Also available - extra RAM, 
hi-res cartridge Joysticks, Paddles. 


BBC Model A - 16k — £299.00 
BBC Model A - 32k — £349.00 
BBC Model B — £399.00 


Upgrade A to B — £95.00 | 
Cassette — £29.95 \ 
Disk S/S 100k — £265.00 RE 


Disk Interface — £100.00 


Dual Disk 800K — £829.00 Microvitec 14” Colour £59.95 16k RAM — £29.95 
: RGB TTL — £299.00 ZX Spectrum 16k — £99.95 

Disk TEAC single — £199.00 aa ae : ZX Spectrum 48k — £129.95 

if LSet oe BBC Econet nies Peete ceae ey Paper (0 cai) EV Tiae 


ZX Printer — 


@6809E Processor 
@ 32k RAM 

@ Advanced Graphics 
and Sound 


. @ 8 Colours 

|| SSS) 40x28 or 240x200 

! - SS aoe ) J Pes tog ie @ SCetouts 

I “Srgie ing hae: lee aarti 96 User Graphics ee — & Professional 
va Quality Keyboard 


@ 6 Sound octaves 


He ORIC 48K — £ 169.95 HE 


DRAGON 32k — £199.00 


AM 400 — £159.00 
AM 800 — £399.00 
SINGLE or QUANTITY EXPORT orders welcome. NO VAT. 


Cassette Deck — £49.95 Disk Drive — £299.00 
erience of exports worldwide - full documentation. 


Basic — £39.95 Thermal Printer — £199.00 Ex 
Starter Pack 1 TERMS. U.K. - Payment with Order. 


AM400 + Cassette + 10xC12 — £199.00 ; ; a 
og ier Overseas - Cheque in sterling drawn on British Bank. Carriage. 


Starter Pack 2 } 
AM400 + Cassette + Basic + 10xC12 — £239.00 Please check for carriage. 


CASTLE ELECTRONICS Dept. YC. 
7 CASTLE STREET, HASTINGS, E.SUSSEX 


Acornsoft is the software division of Acorn 
Computers, the company that designed and built the 
BBC Microcomputer. Here are four more exciting 
programs, all designed to get the most from your BBC 
Micro. 

Starship Command (£9.95) is a demanding 
high-resolution graphics game in which you 
command a starship against attacking alien ships. 
You control the forward drive and rotational thrust of 
your ship, which is equipped with shields, long and 
short-range scanners and a sector display of the stars 
and alien ships. 

Countdown to Doom (£9.95) is a race against 
time as you strive to repair your damaged space ship 
in the corrosive atmosphere on the planet 
Doomawangara (Doom). Beat the clock or resign 
yourself to a life in the wilderness of Doom. 

Business Games (£9.95) is a cassette containing 
two games designed for economics, business or 
general studies teaching. 


In Stokmark, up to eight players compete in 
buying and selling shares aided by a screen display of 
-relevant market information. 


In Telemark, players compete to dominate in 
the manufacture and sale of televisions. The winner 
is the one who makes the largest profit or controls 
over half the total market. 


Jars (£11.90) is an educational cassette suitable 
for 7-13 year olds. The objective of the program is to 
present, what are usually thought of as purely 
numerical problems, in a visual way. Jars of liquid are 
used to visualise volume estimation and fraction 
problems. Success, partial success or failure is noted 
by a scoring system and suitable comments. 


Countdown 
1 toDoom 


* Modet 8 for the BBC Micro« 


Starship 
Command 


forthe BAC Micr 


omputer Model 8 


Announcing more exciting 


programs for the BBC. 


| 
| 
| 
| 
| 


How to get Acornsoft programs, 


If you're a credit card holder and would like to 
buy cassettes of the programs shown in this advertise- 
ment, or if you would like to know the address of 
your nearest stockist, just phone 01-200 0200. 

Alternatively, you can buy the cassettes directly 
by sending off the order form below to: 

Acornsoft, c/o Vector Marketing, Denington Estate, 
Wellingborough, Northants NN8 2RL. 


Also use this form if you would like to receive 
the current free Acornsoft catalogue. 

Please allow 28 days for delivery. 

@ Credit Card Holders. Telephone 01-200 0200. 


‘To: Acornsoft, c/o Vector Marketing, Denington Estate, 
Wellingborough, Northants NN8 2RL. 


Please send me the following:— (Code 


PROGRAM PRICE QUANTITY | TOTAL cake 
StarshipCommand £9.95 SBG22 
Countdown to Doom £9.95. _ a SBGI9 
Business Games £9.95 a 7 = | 7 SBEO3 
Jars £11.90 SBEI5 


rota. | 
I enclose PO/cheque payable to Acornsoft Ltd. 
Or charge my credit card. 
Card Number_ 
(Amex/Diners/ Visa/Access (Delete) 
Please send me the Acornsoft brochure 


Name 


Address 


_ ___ Posteode_ = 


Signature 


Registered No, 1524763. VAT No, 215 8123 85 


spec 


from SPECTRUM 


Sensational 


TEXAS 
OFFER! 


Fantastic reductions & 
offers on the TEXAS TI- 
99/4A see our ad. on next 
double page for details. 


PRESTEL 


See PRESTEL Page 600181 
for up to date information 
from SPECTRUM 


NEW SPECTRUM 
MEMBERS 


Check our address page! - there are 
many new SPECTRUM dealers 
throughout the UK so there’s a good 
chance there'll be a SPECTRUM 


centre near you. 


VIC-20 


Package Offer! 


A sensational package offer 
on this top selling micro. A 
complete computer system 
for only £139.99 - see our 
advertisement for full details. 


AFTER SALES CARE 


SPECTRUM service centres will ensure that 
should your machine ‘go down’ we will get it 
running again as quickly as possible. We 
also offer extended warranties at reason- 
able prices too! - ask your SPECTRUM 
HOME COMPUTER CENTRE for full details. 


COMPUTER DEALERS 


The SPECTRUM dealer list is virtually closed. If 
your area is free and you'd like to join the waiting 
list, please write to MIKE STERN, Spectrum (U.K.) 
Ltd, Burrowlields, Welwyn Garden City, Herts. 


| 


- 


trey 


Model ‘B’ 
MICRO 


Yes, this top selling Micro system is now 
available from your local SPECTRUM dealer 
-the BBC Model‘B’ offering 32K RAM plusa 


full back-up of peripherals & software too! Jt 
It's an Infinitely expandable machine, ideal ib 
for the home or business and is already to 
widely used for educational purposes in 
schools -so the chances are your children | | 
may already be well familiar with its L) 
operation, which must make it the ideal Tr 
choice for the home too! So if you're va 
thinking of buying a micro you must takea / sii 
look at the BBC at your local | lir 
SPECTRUM dealer NOW! - but just one © m 
word of warning, initially stocks will be 7 | 
limited and demand Is bound to be © pt 
great, so please ‘phone to check the 7 ne 
oe me? stock position before making a journey. de 
BBC ‘B’ with Disk Interface f 
£470.50 e { 
BBC Disk Interface Kit Ss t 2] ; 
$95.00 pectrum Price | 
BBC Single Disk Drive 100K 
£265.00 ; 
BBC Dual Disk Drive 800K 7 
‘ 
£603.85 | i 
BBC Tape Recorder « | 
b 
—__ £20.90 _ 
BBC Acorn Software Cassette f 
based from 4 
BBC Disk based software i Ss 
£11.50 f M 
We regret that there is a tremendous shortage on all BBC sy 
ese 0 # equipment — please phone your nearest store before making 
e a journey to check stock position. Ci 


SHARP MZ-80A 


ean 
FREE! *; 

£75 WORTH 3 

of dnl! 


ee) ee) 
- u ’ - 
Cs a eH 


with every MZ80A 
purchased 


A superbly Sesianed and engineered micro and great value-for-mon 
from SPECTRUM. Offering 48K RAM Colour - (8 foreground and 
background can be displayed at same time) High resolution 
grap ics User definable Graphics. Full sound (6 octaves of con” 
trollable sound) Easy to use keyboard with moving keys,” 
Standard Centronics parallel interface allows easy connection Wo v 


a wide range of printers etc 
B 95 


i me? 

Oesk top genius! the all-in-one SHARP MZ-80A. Ready to run the 
moment you get it home. Built-in keyboard. CRT. 9” display and cass- 
ette data storage with 48K RAM. The BASIC with extra useful additions, 
offers quite a powerful micro for the home or business. § 4K Byte ROM 
48K Byte RAM - 2K Byte Video RAM @@ ASCII profiled keyboard - num- 
eric pad @ 2page Video RAM allows screen to be scrofled up or down. 


@ CP/M available. 
Spectrum £546. 25 spacey i 
Price inc.vaT fg Price £ Inc. 
Floppy Disks and Accessories Cable for F/D Drive... ... £29.79 VAT 
Twin Floppy Disk unit (inc. 1/0 Printers and Accessories for eee 47,870 Bytes 
Card, Disk, Cable).....£856.75  MZBOA, MZ80B & MZBOK Text SCOGN.. 2... esc ccscceccecceece esate see, 2OXQQRM 


80 Col Tractor Feed Printer inc. 
Cable. 1/0 Card & Rom £477.25 


Twin Disk Unit (only)... .£678.50 


High R lution 
Single Floppy Disk Unit. .£460.00 3 ead 


Cassette Lead 


PHisesrze 


Not ai] stores cerry every advertised item, please phone before making a journey — Prices correct at time of going to press E. & O.E. 


The powerful and 
infinitely expandable 


LYNK 


Just look at this super new LYNX Micro - an incred- 
Ible 16K & 32K video ram and that’s expandable up 
to or beyond 96K. For just £225.00 INCLUDING 
VAT the LYNX is exceptionally versatile. All 
LYNX’s ‘add-on’ connections are standard types. 
The high definition colour graphics make it a top 
value choice for the home or office (with expan- 
sion, the LYNX can become an 80 characters-per- 
line word processor!) Take a look at the LYNX - a 
memorable bargain from SPECTRUM. But please 
phone to check stock position before making a jour- 
ney as this machine is bound to be in great 
demand. 


Spectrum Price 


522.00 


VISCOUNT - Teach yourself LYNX BASIC £6.95 


SPECTRUM FACTS 

Maximum user RAM..... 13,700 Bytes (approx) 
TOXE SCGGN cvs ccadwannsssd io pamenedscsys 24x30 
High Resolution ...............0.0006- 265x248 
Cassette Lead ..isiccissawnasaien aees exe Included 


A truly retiable micro and highly recommended by 
SPECTRUM featuring powerful and sophisticated COLOUR 
GRAPHICS, allowing you to create full 8-colour Games, 
Diagrams and charts quickly and simply. Powerful 16KK RAM 
memory (expandable internally to 32K) for FULL COLOUR 
video games and POWERFUL COMPUTING with a full range 
of inexpensive accessories: 16K RAM pack, Joysticks for TV 
games, Light Pen, Disk Drive and a Printer. The superb Colour 
Genie is at SPECTRUM now - check it out and see the Genius 


at work! P 
.00 


Low Price 


Printer: Iitertaoe).-..« iicioen cageaaitanweus is 
VISCOUNT Teach yourself Colour 

ERSTE AGNES 25 cassis oa cassis encore He R Sa Sas WHEW ey aes ee £6.95 
SPECTRUM FACTS 

Maximum user RAM ........50s0005 
Text SCreon ,......0255+ 

High Resolution. “s 
Cassette Lead ....... odeenscces uvocbeccsccccrcscces Included 


SINCLAIR ZX 


Computer Bookshop INC, 
Software for Sinclair VAT 
Computers 

Bumper 7 1K ZX81......-.. £5.95 


1K Super Trio ZX81.......... 
Labyrinth 16K ZX81........,..€6,.96 
Nightmare Park/Music 16K ZX81 . £6.95 
Computacalc 16K ZX81 £7.95 
Personal Banking System 


16K ZX81 . £11.44 
Space invaders/Rescue 

ie? eer £6.95 
Breakout 16K ZX81 . . £5.96 
Mugsy 16K 2X81. £5.95 
Mergatroyds 16K ZX81 £5.95 
Progmeige 16K ZX81 £5.95 
Football Manager 16K 2X81 £7,956 


Cassettes for ZX81 Type—10 
©: Gambia a 0d Bend ts ee oe 


E 
f 
} 


t 
\ 
\ 


The 
new EPSON 
RX-80 and FX printers now avail- 
able—check with your local SPEC- 
TRUM dealer NOW! 


FX-80 Spectrum Price £503.70 
RX-80 Spectrum Price £332.35 


SELECTION FROM THE COMPUTER 
BOOKSHOP 

30 Hour Basic for the BBC Micro 

Let your BBC Micro Teach You to. programme. 
BBC Micro Revealed 

Over the Spectrum 


Programming the 6502 

Programming your ZX Spectrum 

ZAP Pow Boom for the Vic 20 

The ZX Spectrum Explored. 

Vic Inovative Computi 

Mastering Machine Code on your Zx81 


SINCLAIR 


ZX SPECTRUM 


16K RAM pack . 
ZX Printer .. - 


60 Games and Applications for the ZX Spectrum 
£9 


MORE SPECTRUM LOW PRICES | 


Spectrum Computer Centres have no connection whatsoever with the ZX-Spectrum Computer manufactured by Sinclair Ressarch Ltd. 


Yes, this top selling micro is now available from 
Spectrum in both 16K and 48K RAM. So now 
there’s no need to send by Mail Order - just call 
into your local SPECTRUM dealer and pick one 
up. But just one word of warning: with this added 
avilability advantage, stocks are bound to sell 
fast - so make it soon! 


SINCLAIR ZX SPECTRUM 16K = - £99.95 
SINCLAIR ZX SPECTRUM 48K = --_- £129.95 


Spectrum Computer Centres have no connection what- 
soever with the ZX-Spectrum Computer manufactured by 
Sinclair Research Ltd. 


£49.95 
. £29.95 
» £39.95 


£3,965 
Business & Householu. ..€3,95 
Skill & Judgement Games £3.96 


Junior Education... ... 


Juniot Education... ....,£3.96 
Family Quiz.......--.., £3.96 
Type—20 

Fantasy Games...... . £4.76 


Space Raiders & Bombers. mk 


£4.76 
Type—30 
Super Programs Nos, 1-8 £4,956 
Type—40 
Backgammon , £6.95 ZX-PAN DA 
Flight Simulation........... £6.95 : 
boas Literature 1 £6.95 1 6K RAM PACK 
English Literature 2 £6.95 
G —_ £6.95 
Geography «. £898 | ONLY £24.95 
Maths. 1... . £6,956 


Now from SPECTRUM - this top selling range of 
printers renowned throughout the world for 
their quality and reliability. If you're thinking of 
adding a printer to your micro then you must 
take a look at the MICROLINE range at 
SPECTRUM -NOW! they’re fantastic value- 
* for-money 


Models available 


MICROLINE Model 80 £259-90 
MICROLINE Model 82A £455-4° 
MICROLINE Model 92P £585-35 


a 


Model TP-1 
Microprocessor controlled, high 
quality daisy wheel printer at aLOW 
cost from SPECTRUM. Serial, 
Parallel or IEEE Interface. 


Spectrum LOW price €557.75 


Inc. VAT 


GP-100A 


Now a top quality graphic printer at 
a price you can afford. Centronics 
interface connects easily with 
most micros. 

Spectrum price £229.94 Inc 

VAT Cables & Interfaces available 
for most micros 


The ZX Spectrum and how to get 


the most from it £5.95 
KS Easy Programming for the ZX Spectrum £5.95 
30 Programmes for the BBC Micro R495 
CPM Handbook £11.50 


Py balla the 780 £11.95 
20 Programmes tor the ZX Spectrum £5.95 
Getting aquainted with your Vic 20 £6.95 
Machine code and Better Basic £7.50 
The Cambridge Colour Collection (Spectrum) £6.95 
Vic Revealed 10.00 
De RE Atari £17.00 
ATARI Operating system listing £1043 


Spectium 


Atruly amazing offer on this 
expandable & Comprehen- 
sive top-of-the-line Micro. 


Yes, now from SPECTRUM the fabulous TEXAS TI-99/4A 
Home Micro at a super NEW LOW PRICE - Plus! a super 
FREE! offer too! When you return your FREE OFFER 
VOUCHER obtainable at time of purchase to TEXAS 
INSTRUMENTS they will send you absolutely FREE! a PAIR 
OF JOYSTICKS - worth £24.95. A beginners BASIC TUTOR 
PROGRAM -Worth £9.95 and a CONNECT 4 PROGRAM - 
Worth £15.95. TOTAL VALUE £50.85 (which means you’re 
effectively only paying £99.10 for your TEXAS TI-99/4A 
micro.) A fantastic offer - HURRY to your local SPECTRUM 
dealer NOW and see for yourself just what great value this 
really is. Offer closes June 30th. 


Super NEW LOW PRICES on 


TEXAS SOFTWARE 


from Spectrum too! 


Goods worth €£50.85* 
FREE! Pair of Joysticks 
worth £24.95 
FREE! Beginners BASIC 

Tutor program worth 
£9.95 
FREE! Connect Four 
program worth 
£15.95 


With every TEXAS T1-90/4A 
purchased. See opposite for detail: 


TEXAS TI-99/4A -) 
ee) sf te) || complete system. | 


The Spectrum top 30 The TEXAS T1-99/4A is just part of a | 


; c 
Connect Four......£15.95 Oldies but Goodies £12.95 complete system which oan be a cet ; F 
Zero Zap...........€15.95  Soccer.,....,...,-.£24.95 Adventure & Pirate. £29.95 ded simply & easily with optional | in 
Bisse 1888 Munchman £20.08 Mission Impossible £19.95 peripherals (disk drives, printers | @ 
Hustile. v.- £18.05 Chess ........... .. £39.95 —_ Castle patljees etc.) and easy-to-use Solid State © By 
Yah fete nee ee onde t SG: P. nual ads bapa e Count ,..-.. £19.9 2 
Me "SREB Alpinetcs oe. aoes Stange Odyeney .£10,98 Software modules. A system which . 
Til. Inv (Ses coe SBS ICATIO GAME Myst Funhole.., £19.95 i | 
pin aters ees Dragon Mix. £27.98 Pyramid of Doom £19.95 will meet your needs today & (u 
Wumpus..........-£19.95 — Aligator.... 0... £27.95 Ghost Town. £19.95 tomorrow- a system you can grow with . 
Carwars..... , £19.95 ADVENTURE PROGRAM olden Voyage .. : as and when the needs arise. It can use = 
a ie ome ae, [ie SNR ae aaa aia a) k 
PLUS! up to 4 different programming to 
SPEECH SYNTHESISER languages and more than 6005 yj 
| or software programs are available & 
TI CASSETTE RECORDER worldwide. Last but not least-it comes i 
& each worth £49.95 from the people with the greatest — He 
experience in microprocessors-the yo 
inventors themselves: so if you’re con- re 
m , : : ; att 
When you buy any 6 Texas Software modules sidering buyirig a home micro you must ai 
An additional BONUS OFFER from SPECTRUM! Purchase 8.(or more} TEXAS take a look at the TEXAS TI-99/4A at oy 
software modules - send your seceipt to and you'll receive 3 
SOREL SPEECH SYNTHESISER or a TEXAS Tl CASSETTE RECORDER each your local SPECTRUM dealer NOW - it a 
worth £49.95 -ask your local SPECTRUM for details NOW! really is a terrific buy! 


Unbelievable but true! 


TEXAS 


TI-99/4A Micro Offer! 


Specifications. 


for TEXAS TI- -99/4A. 


Console CPU: 9900 Family, 16-bit microprocessor, plus 
256-byte scratchpad RAM. 
Memory: Total combined memory capacity: 110 KBytes. 
internal ROM memory supplied: 26 KBytes. External ROM 
memory: (Solid State Software’ command modules) up to 
36 KBytes each. 
RAM memory supplied: 16 KBytes (Expandable to 48 
KB). 
Keyboard: 48 key QWERTY with control and function keys 
(user definable), full upper and lower case capability, alpha 
lock, auto repeat. 
Sound: 5 octaves, 3 simultaneous tones plus noise 
generator. Each tone controlable in 1Hz steps from 110 Hz 
to beyond the audible range. 
Colours: 16 foreground and background colours. 
Video resolution: 192 x 256 (24 x 32 characters). 
Power: 240V - 50Hz - 25W in seperate power supply 
unit. 
\/O: UHF modulated PAL colour signal for UK TV 
receivers. 
| 1/0: UHF modulated PAL-Colour signal for connection to 
your own T.V. interface for up to 2 domestic audio cassette 
recorders, 44-pin peripheral connector-up to 3 peripherals 
attached simultaneously, System memory and address 
f signals available at peripheral connector. Interface for 2 
| Wired Remote Controllers. 
Built in Software: 14 KByte BASIC interpreter. Internal 
Graphics Language interpreter, not user accessible. 
Internal 4.4 KByte monitor (not user accessible). 


SPECTRUM SENSATIONAL 
PRICE - NOW ONLY 


9149° 


MORE SPECTRUM LOW PRICES | 


Spectrum Computer Centres have no connection whatsoever with the ZX-Spectrum Computer manufectured by Sinciair Resserch Ltd 


ec 


A few examples from our 


SOFTWARE 


Selection 


from independent software houses 


THORN EMI 

Sottware for ATARI Inc, VAT 
Submarine Commander £34.44 
Jumbo Jet Pilot £34.44 
Soccer £29.84 
Kickback £29.84 
Home Financial 

Management £19.49 
Darts £19.49 
Snooker & Billiards £19.49 
Pool £19.49 
Cribbage & Dominoes £19.49 
Cupute 4 & Reversi £14.89 
Mutant Herd £24.25 
Software for Commodore 

River Rescue £25.24 
Vic Music Composer £25.24 


Software for ZX81, Dragon 
and Spectrum 

Monster Mine {for 2X81) 
Monster Mine (for Spectrum) 4.95 
Monster Mine (tor Dragon) 795 
Space Mission (for 7X81) 
Space Mission (for Spectrum). £4.95 
Space Mission (for Dragon) £7.95 
Dragon Golf £7.95 
Dragon Character Generator £9.95 


Games for Dragon 32 Inc. VAT 


(Dragon Trek £9.95 
Wizard War £7.95 
Vulcan 0 £7.95 
Games Compendium DI £7.95 
Golf £7.95 


RABBIT 


Sottware for Commodore 


vic20 Inc. VAT 
Space Storm £6.99 
Ski Run £4.99 


| ACCESSORIES | 


SANYO Colour Monitor 


CDD3125NB 

£286.35 
SANYO tne. VAT 
SANYO 12" green monitor. £113.85 
Sim 3G Cassette Recorder. , £29.95 
C12 Cassettes £0.50 
Single sided double density 
disks (Box of 10}, £2125 
Double sided, double density 
disks (Box af 10). £33.87 
Disk head cleaner £16.10 


Oune Buggy £4.99 
Super Worm £4.99 
Jungle £4.99 
Cosmic Battie £4.99 
Frogger(3K) £4.99 
Rabbit Functions £4.99 
Code Breaker £4.99 
Night Fight (3K) £4.99 
Rabbit Writer 

(16K Cassette) £19.99 
Rabbit Base (16K Cassette), £14,99 
Myriad (3K) £9.99 
Charset/20 (3K) £4.99 
Skramble £9.99 
Space Phreeks £9.99 
Night Crawler ran 
Hopper 

Tank War £799 


Software for Sharp 


Electron 22622 £9.20 
Cribbage £12.08 
Adventure £12.08 
Chess. £16.68 
AUDIOGENIC 
Programs for VIC-20 Inc. VAT 
Amok £6.95 
Alien Blitz £7.95 
Goll £7.95 
Spiders of Mars £19.95 
Satlelite & Meteorites £19.95 
Bonzo £7.95 


£19.95 
£14.95 


Trashman 

Boss. 

Tank Attack 

Word Cratt 

Word Processing package 


£19.95 
£125.00 


Plus many more at your local 
SPECTRUM dealer 
-call in now and see! 


Single part 11" x9¥e" printer 


paper, box of 2,000 sheets £13.05 
VIC Accessories from Viscount 
Motherboard without Buffer... £24.95 
Motherboard with Buffer £2990 
16K RAM Pack £43.95 
32K RAM Pack £66.95 
64K RAM Pack £114.94 
Adman Chatterbox 

Voice Synthesiser £57.45 


ean 


Now this proven and tested machine has been upgraded to a massive 48K RAM 
and its still at the amazing LOW price of€399.99 from SPECTRUM. It’s an ideal 
Home Micro for graphics, educational and personal finance etc. use it and it will 
take you from learning up to a small business use. You can add printers, program 
recorders, disk drives and more, to expand your micro as and when you want, to. 
suit your needs. So if you're looking for a top of the line micro you must see the 
ATARI 800 with 48K at SPECTRUM - NOW! 


Sensational Price 


95 i 
INC. 
VAT. 7 


SPECTRU Maximum user RAM..,.....37,899 Bytes 


Tost GGGER Hix scinwaess 24x 4 
FACTS High Resolution ,............ 320 190) 
Cassette Lead ... Needs own Recorde: 


View's ATARI 800 


ATARI 400 


16K RAM 


Incredible 

Value: 
for: 
Money! 


NOW ONLY 


9149* 


including FREE 
Programming Kit 
BASIC cartridge extra 


SPECTRUM FACTS 


Extensive facilities include highly advanced 


£39.99 inc. VAT colour graphics. Powerful standard 32K Maximum user RAM 29,679 Byte 
(£34.77 ex. VAT) RAM (expandable to 64K Bytes), @ 9Colour Text Screen 16 x 3m 
5 resolution Display @ Extended Microsoft High Resolution 256 x 188 
colour BASIC (as standard) @ Advanced Cassette Lead Include 


sound with 5 octaves -255 tones. 


Spectrum 


Price e 


only 


SPECTRUM FACTS 


Maximum user RAM. .. ,13,323 Bytes 
{with basic Cartridge} 

Text Screen cere ae 80 
High Resolution 320 192 
Cassette Lead. ..Needs own Recorder 


ATARI DISK DRIVE 


£299.00 VS 


VAT 


VISCOUNT Teach yourself Dragon Basi 
£6.95 


a 00 
INC. VAT | 


Commodore VIC-20 ‘Package Deal’ 


SENSATIONAL VALUE! 


Spectrum Computer Centres have no connection whatsoever with the ZX-Spectrum Computer manufactured by Sinciair Research Led. 


A complete computer system including the VIC-20 
Computer, a Cassette Unit, Introduction to BASIC 
Part 1 - a simple explanation of computer programming. 
A tape of four computer programs - Blitz, Type-A- 
Tune, Race & Hoppit. A fantastic deal! and great 
value-for-money check it out at your local 
SPECTRUM dealer NOW!! But Hurry! this is a limited 
offer only while stocks last! 


SPECTRUM PRICE ONLY 


2139-9 


COMMODORE 64 


Powerful 64K RAM 
40-colour displays to mé 
itor TV. High  resolut 
graphics and 3-dimensio 
effect capability, mus 
synthesiser. Z80 additiot 
processor option. 


Spectrum Pricé 


£345.0( 


INC. VAT 


There’s a Spectrum Centre near you .. 


BANBURY 


Computer Plus, 2 Church Lane. 
(0295) 55890 


BARROW-IN- 
FURNESS 


Barrow Computer Centre, 
96 Church St, 0229 38353 


BASILDON 


Godfrey's, 28-32 East Walk. 
Town Centre, 0268 289379 


BASINGSTOKE 


Fisher's, 2/3 Market Place, 
0256 22078 


BATH 


Software Plus, 12 York St, 
0225 61676 


BEDFORD 


Stanad Ltd,, 115 Midland Rd, 
0234 49341 


BELFAST 


BIRMINGHAM 
Sharwoods, Great Western 


19 Dolphin Lane. 0205 64781 


BRADFORD 


trricks Foto-Sonic House, 
Rawson Square 0274 309266 


BRIGHTON 


CHELMSFORD HESWALL 
Maxton Hayman Ltd., Thornguard Computer Systems 
5 Broomfield Ad. (0245) 354595 | 46 Pensby Rd. 051-342 7516 
CHERTSEY HITCHIN _ 
Chertsey Computer Centre, Camera Arts (Micro Computer 
1, Windsor Street. 09328 64663 | Division). 68A Hermitage Ad. 
CHESHAM 046259285 
Reed Photography & HULL 
Computers, 113 High St. The Computer Contre 
0404 783373 (Humberside) Ltd., 26 Anlaby 
CHESTER Road (0482}26297 


Oakieal Computers Ltd. 
100 Boughton. 0244 310089 


COVENTRY 


Covantry Micro Centre, 
33 Far Gosford St, (0203) 58942 


CREWE 


Microman, Unit 2,128 Nantwich 
Rd. 0270 216014 


«CROYDON 


Cadcom Ltd, 96 Whitgift Centre 
(Next door to MacDonald's) 
01-686 8393 


DARLINGTON 


McKenna & Brown, 
102 Bondgate, (0325) 59744 


DERBY 


CT Electronics, at Camera 
Thorpe, The Spot. 0332 360456 


DUMFRIES 


Vennals, 71 English St. 
0387 4547 


DUNSTABLE 


Dormans, 7-11 Broad Walk. 
0582 65515 


EDGWARE 


Breaker 1-4, 130 High Street, 
01-952 7488/8860 


EDINBURGH 


The Silicon Centre, 6-7 Antigua 
St.031 557 4546 


EVESHAM 


Tecnicare, The Lodge, 
Brickiln St., 0386 41484 


EXMOUTH 


Open Channel, 30 The Strand, 
03952 4408 


GLASGOW 


Victor Morris Ltd., 340 Argyle 
St. 041 221 8958 


GLOUCESTER 


The Model Shop, 79-81 Northgate 
St. (0452) 410693 


GRANTHAM 


BRISTOL 


Brensal Computers Ltd., 


24 Park Row, 0272 294188 


> BURNLEY 


~ MO Computer Centre, 
© 39-43 Standish St., BB1) TAP 
= 0282 $4299 


BURY (Lancs.) 
_ Micre-North, 7 Broad St. 
= Tel. 061-797 5764 
BURY 
ST. EDMUNDS 


Bury Computer Centre, 
| Tol, 061-797 9764 


CAMBERLEY 
> Camera Arts (Micro Computer 


Division), 36 High St. 
(0276) 65848 


CAMBRIDGE 


KP Ltd., 12a Kings Parade, 
7 0223 68087 


CANTERBURY 


= Kent Micro Systems, Conquest 
House, 17 Palace St.022750200 


CARDIFF 


Rendall Cox, 18-22 High St. 
Arcade. 0222 31960 


Oakleaf Computers Ltd. 
121 Dudiey Rd.0476-76994/70281 


ILFORD 
Prot Enterprises, 1 Centreway, 
(next to Sainsburys) 
High Rd. 01-553 0144 
IPSWICH 
Brainwave, 24 Crown St. 
0473 50865 
ISLE OF MAN 


T, H. Colebourn Ltd., 57-61 
Victoria St., Douglas, 0624 3482 
{Just Opening) 

JERSEY 


Audio & Computer Centre 

7 Peter St., 

St. Helier. 0534 74000 
KILMARNOCK 

Vennals, 49 Foregate 

0568 32175 
KIRCALDY 


R, Kilpatrick, 254E High St. 
Tel. T.b.a, 


LEAMINGTON SPA 
IC Computers, 43 Russell St. 
0926 36244 (Opening Soon) 

LEEDS 
Bass & Bligh, 4 Lower Briggate. 
0532 45445) 

LEICESTER 
Youngs, 40-42 Belvoir St. 
0533 544774 

LEIGHTON BUZZARD 
The Computer Centre at 
Milton Keynes Music. 

17 Bridge St. 
0525 382504 376622 

LINCOLN 
MKD Computers, 24 Newland 
Street, 0522 25907 

LITTLEHAMPTON 
Alan Chase Ltd., 39 High St. 
09064 5674/4545 

LIVERPOOL 


Beaver Radio, 
20-22 Whitechapple. 
051-709 9898 


LONDONDERRY 


GRIMSBY 


R, C. Johnson Ltd., 
22 Friargate, Riverhead Centre. 
0472 42031 


GUERNSEY 
Grut’s, 3-5 The Pollet 
St Peters Port. 0481 2 
GUILDFORD 


The Model Shop, 23 Swan Lane. 
(00772) 0483 39115 


HAMILTON 
Tom Dickson Computers, 8-12 
Cadzow St, 0698 283193 
HARROW 
Camera Arts (Micro Computer 
Division), 24 St. Ann’s Rd. 
01-427 5489 
HATFIELD 
Microworld, 2 Crawford Rd. 
(07072) 64137 
HEMEL HEMSTEAD 


Faxminster Ltd, Computer & 
Electrical Discount Centre, 
25 Market Square. 0442 55044 


HEREFORD 


Melgray Hi-Tech Ltd, 49 Broad 
St. 0432 275737 


Foyle Computer Systems 
3 Bishop St. 0504-68337 


LIVERPOOL (Aintree) 


Hargreaves, 31/37 Warbreck 
Moor. 052-525 1782 


LONDON E8 


McGowans, 244 Graham Rd. 
Hackney. 01-533 0935 


LONDON EC2 


Devron Computer Centre, 
155 Moorgate. 01-638 3339/1830 


LONDON SE1 


Vic Odden’s, 6 London Bdg.Walk 
01-403 1988 


LONDON SE9 


Square Deal, 375 Footscray Rd., 
New Eltham. 01-859 1516 


LONDON SE15 


Castlehurst Ltd., 152 Aye Lane, 
Packham. 01-639 2205 


LONDON SW6 


Chelsea Micros Ltd., 
14 Jerden Place. 01-385 8494 


LONDON Ni 


ASP Micro Systems, 185 Upper 
St.. Islington, 01-359 9095 


LONDON N14 


Youngs Electronic t/a 
Fieldmaster, 19 The Broadway, 
The Bourne, Southgate 

01-882 5579 


LONDON N.20 


Castiehurst Ltd., 1291 High Rd. 
01-446 2280 


LONDON NWS3 


Moviescope, 459 Kingsbury Rd., 
London MW9. 01-204 6352 


LONDON W1 


Devron, 4 Edgware Road. 
01-724 2373 


LONDON W1 


Computers of Wigmore Street, 
8? Wigmore St. 01-486 0373 


LONDON W1 
Sonic Foto & Micro Center. 
256 Tottenham Court Ad. 
01-580 5826 
‘LONDONW3 


Colormatic Computers, 44 
High St., Acton. 01-992 7611 


“LONDON W11 


Electroleisure, 120 Notting Hill 
Gate. 01-221 7029 


LOUGHTON 
Micro & Movie Channel 
309 High Rd. 

01-508 1216 
LOWESTOFT - 
Joha Wells, 44 London Rd. 
North. 0502 3742 
LUTON 


Terry-More, 49 George St., 
0$82 23391/2 


MACCLESFIELD 


Camera & Computer Centre, 
118 Mill St. 0625 27468 


MANCHESTER 

Lomax Ltd., 8 Exchange St., 

St. Ann’s Sq. 061 832 6167 
MANCHESTER GTR. 


Mr, Micro Ltd., 69 Partington 

Lane, Swinton. 061 7282282 

open Thurs.-Fri.-Sat. till 8 p.m. 
MANCHESTERGTR. 


PASE, 213-215 Market St., Hyde. 
061-366 5935 Telex: 665845 


MANCHESTER GTR. 


Wilding Ltd., 23 Deansgate, 
Bolton. 0204 33512 


MANCHESTER GTR. 
Eccles 


Home & Business Computers 
4 Northway, Eccles Precinct. 
061-707 2004 


MARKET HARBOROUGH 


Harborough Home Computers, 
7 Church Street. 0858 63056 


MIDDLESBROUGH 


McKenna & Brown, 
190 Linthorpe Rd. 0642 248345 


NEWCASTLE-ON-TYNE 


Newcastle Camera 
& Computer Mart, 16 Northum- 
berland Ct. 0632327461 


NEW MALDEN 


Surrey Micro Systems, 
31 High St. 01-942 0478 


NEWPORT (Gwent) 
Randall Cox, 118 Commercial 
St. 0633 67378 
NORTHAMPTON 


Basic Computers & Systems 

Ltd., 72 Kingsthorpe Hollow. 

0604 710740 
NORTHWICH 


Camera & Computer Centre, 
3 Town Sq. (0606) 45629 


NORWICH 

Sound Marketing, 

52 St Benedicts St. 0603 667725 
NOTTINGHAM 


Cameo Computers, 8/9/10 
Trinity Walk. 0602 42912 


NOTTINGHAM 


Basic 
38-41 Trent Boulevard, 
West Bridgeford 0602 819713 


OLDHAM 


Home & Business Computers 
Ltd., 54 Yorkshire St., 
061-633 1608 


OXFORD 


Ivor Fields, 7 St Ebbes Street. 
0235 21207 


PAIGNTON 


Devon Computers, 81 Upper 
Manor Rd. (0803) 526303 


PEMBROKE 


Randal! Cox, 19 Main St., 
064 668 2876 


PETERBOROUGH 


Peterborough Communications 
91 Midland Rd. 
0733 41007 


PETERHEAD 


North East Computers 
1-3 Ellis St. 0779 79900 


PORTSMOUTH 


Computer Corner, 261 
Commercial Ad, 0705 833938 


PORTSMOUTH 
Waterlooville 


GB Microland, 7 Queens Prde 
07014 §9911 


PORT TALBOT 


Micro Gen, 6 Royal Buildings, 
Talbot Road, 0639 887730 


POTTERS BAR 


The Computer Shop, 197 High 
Street. 0707 44417 


PRESTON 


Wilding’s, 49 Fishergate. 
0772 556250 


RAINHAM 


Microway Computers, 39 High 
Street. 0634 376702 


READING 


David Saunders Computer 
Centre, 8 Yield Hall Pice. 
0734 580719 


ROCHDALE 


SOUTHPORT 


Central Computers, 
575 Lord St. 0704 31881 


STAFFORD 


Computerama, 59 Forgate St. 
(0785) 41899 


“STEVENAGE 


0438 65501 
STIRLING 


. Kilpatrick, 58 Port St. 
0786 5532 


STOCKPORT 


Wilding Ltd., 1 Little Underbank, 
Stockport. 061-480 3435 


STOKE-ON-TRENT 


Computerama, 11 Market Sq. 
Arcade, Hanley, 0782 268620 


ST. ALBANS (Herts) 


Clarks Computer Centre, 
14-16 Holywell Hill, 072752991 


ST. AUSTELL 


AB&C Computers, 
Duchy House, 6 Lower Aylmer Sq. 
0726 64463 


TAUNTON 
Grays, 1 St James St. 0823 72986 
TEDDINGTON 


THETFORD 


Thetford C 8 & Micros, 
21 Guildhall Street. 0842 61645 


WALLINGTON 


Surrey Micro Systems Ltd., 
53 Woodcote Rd. 01-647 5636 


“WARRINGTON __ 
Wildings, 111 Bridge St. 

0925 38290 

WATFORD = 


SAS Microsystems Ltd., 
94 The Parade, High St. 
0923 26602 


"WEST BROMWICH 
Bell & Jones, 39 Queens Sq. 
021 553 0820 


WESTON-SUPER- 
MARE 


WHITEHAVEN 


P. D. Hendren, 15 King St. 
0946 2063 


Home & Business Computers 
75 Yorkshire St. 
Tel. T.b.a. 


ROTHERHAM 


Kenneth Whitehead, 
2 Market St. 0709 62594 


RUGBY 


The Rugby Micro Centre, 
9-11 Regent St. 0788 70522 


SEVENOAKS 


Ernest Fielder Computers, 
Dorset St. 0732 456800 


SHEFFIELD 


Superior Systems Ltd., 
178 West St. 0742 755005 


SHREWSBURY 

Computerama, 13 Castle Gate 

Tal: TBA (Opening soon) 
SKIPTON 

Look & See, 45 Belmont Bridge. 

0756 60078 
SOUTHAMPTON 


R. J. Parker & Son Ltd., 
11 Portsmouth Rd., Woolston, 
Southampton, 0703 434137/8 


Not all stores carry every acivertised item, please phone before making s journey — Prices corract st time of going to press E. & O.E. 


WIDNES 


Computer City, 78 Victoria Ro, 
051 420 3333 


WIGAN 


Wilding Ltd., 11 Mesnes St. 
0942 44382 


WILMSLOW 


Swift of Wilmslow, 4-6 St, 
Annes Parade, 0625 526213 


WOKING 


Harpers, 71-73 Commercial Way. 
04862 61061 


WORCESTER 


David Waring Ltd., 1 Marmion 
House, High St. 0905 27551 


WREXHAM 


TE Roberts, 26 King Street 
0978 364404/364527 


GT. YARMOUTH 
Tony Hood Electronic, 


YORK 


York Computer Centre, 
7 Stonegate Arcade. 0904 641862 


Sinclair ZX Spect 


* ZX Spectrum 


WHITE 


EDIT CAPS LOCK TRUE VIDEO INV VIDEO =a 


SEk ea he ee 


The growing range of spectrum Software _ [bec 


inc 
You'll know already thatthe | som 
Spectrum has generated an " We’ 
enormous range of peripheral com 
and independent software. Ol barr 
own range is growing very fast that! 
and is shown in the Sinclair “with 
: a Software Catalogue — free wit! fully 
~ = ——f every ZX Spectrum. avail 
GOES SKIING io | ate a “ RS Re 
ty: ‘ e* price 
the 
maki 
high: 
| 


| 


- 


st,a 16K colour computer 
graphics for under £100! 
Why have we done it? 

Partly because the sheer 
me of Spectrums sold (over 
1000 so far) has brought 

n unit production costs. 
And partly, of course, 

ause we hope you'll buy a 
clair Computer —and not 

e€ competitor's promise! 

've all heard about colour 
puters breaking the £100 
ier. Here’s the computer 
done it. A colour computer 
advanced graphics that’s 
supported, and widely 
lable. 

ight now, you can ordera 
clair Spectrum at these 

es direct from Sinclair on 
order form below. And to 

e it even easier to handle 
-level computing at the 


NOW 
95 


Previously £125. 


Previously £175. 


lowest possible price, we’ve 
cut the cost of the printer, too. 
At £39.95, it’s almost 
unbelievable! 

At prices like these, there’s 
really no reason to wait. 


Printer now 
£39.95 


How to order your ZX Spectrum 
Access, Barclaycard or Trustcard holders 
-call 01-200 0200 24 hours a day, every 
day. By FREEPOST - use the coupon 
below. Please allow up to 28 days for 
delivery. 14-day money-back option. 


Simca 
ZX Spectrum 


Sinclair Research Ltd., Stanhope Road, 
Camberley, Surrey, GU15 3PS. 
Tel: 0276 685311. Reg. no: 1135105 


Previously £59.95 


| To: Sinclair Research, FREEPOST, Camberley, Surrey, GU15 3BR. ; = Order | 
| Qty Item Code _—ItemPrice Total | 
£ £ 
| SinclairZX Spectrum-16KRAM version 3000.99.95 _ - | 
Sinclair ZX Spectrum —-48K RAM version 3002 129.95 
| Sinclair ZX Printer 1014 39.95 | 
Printer paper (pack of 5 rolls) 1008 11.95 
| Postage and packing: orders under £90 _0028 2.95 : = | 
| orders over £90 0029 4.95 7 | 
Total £ 

| Please tick if you require a VAT receipt | 
*| enclose a cheque/postal order payable to Sinclair Research Ltd for £ 

| “Please charge to my Access/Barclaycard/Trustcard account no. | 

| *Piease delete/complete as applicable. | Ped dE hb | 

| | Signature _| PLEASE PRINT | 
| Name:Mr/Mrs/Miss_ | | | {| | | i {|| L | |] | J ft J 

| [Address 7 1 7 1 ii 1 | | EVERUC RMR 

p Ebtitit titi tii Ue TE NE We a Ce LY IE es | 
A Hae Ce) Kae) {_{ | {| | j [ | J yocgo6 
FREEPOST —no stamp needed. Prices a to UK only. Export prices on application. | 


OUR 
OMAPUTES 


CLASSIFIED 


ADVERTISEMENT RATES 


Linage: 30p per word 
(Min. 15 words) 
Box No: £3.00 extra 


facilities are available. 


be completed and returned 
with remittance. Credit Card 


Display — rates per scc (Min. 2scc) 


Linage advertisements are Oneinsertion 
prepayable and the order form Three insertions 
published in this section should Six insertions 


Twelve insertions 
Display advertisers should 


month 
£7.00 date. 
£6.70 Post to 


Closing date for Classified 
advertisements is the 10th of the 


661 3036 


Contact: Claire Notley 


preceding publication 


£6.50 Your Computer, Classified 
£6.00 Department, Room H211, 


preferably reserve space by phone. Sutton, 


10 blank cassettes in cassette holder. Send | DRAGON 32 quality software: Astro Dogfight 
£7.00 to Martin McPhillips, 47 Beechcroft, plus Greedy Gobbler on cassette for £3 


Prestwich, Manchester M25 BAL. 272/6 


inclusive A. Pitt, 43 Farmadine, Saffron 


Walden, Essex CB11 3HR. 


16/48K Spectrum Software. "Space 
Fighter”. An increasingly difficult arcade 
game, with ‘free’ raffle. Details with every 
cassette. Only £3.95. Cheque/PO to: 
Runsoft, 18 Hookstone Or, Little Sutton, 
Cheshire, L66 4TE. 266/6 


BBC Micro (32K) Maths 1 for age 6 upwards, 
Maths 2 at a more challenging level! Both 
programs with choice of Addition, 
Subtraction, Division, Multiplication each with 
3 levels of difficulty, Against the clock. 
Cassette. £4. A, Heeley, Church Broughton, 
Derby. 58/6 


BBC/ORIC 
CASSETTE LEADS 
a. Din to Din & remote 


jack plug 


327/6 


{> FREE 


ROSCO LTO with every order 
5% BASF floppy discs SSSD £14.99 


(box of 10). Listing paper from £8.70 
(box of 2000). 

*****Special Offer***** 
STAR OP510, 80 column 100cps Printer 
£289. All prices excluding VAT, p&p 
under £100 add £3. For full details and 
prices of all computer consumables and 
printers ring 021-356 7402 or write to: 
ROSCO LTD, Freepost, Birmingham 
B20 18R. ., 318/6 


b. Din to oa! -5mm jacks FOR SALE Sharp MZ80K 48K with Quantum 
1x2.5mm for remote Hi-Res and software. Basic Pascal- Forth 


PRICE ONLY £2.20 


Cash with orders includes p&p (04867) 81547. 


Electronics Applied, 4 Dromore 
Road, Carrickfergus, Co. Antrim 
DEALER ENQUIRIES 3 

305/ 


WHATS a worm like Bill, doing in a minefield 
like this? |, Andrew, 54 London Street, 
Reading RG1 4SQ, Tel: 0734591678, 256/6 


ORIC-1 


Create high speed programs 
with Editor ;: Assembler 
Disassembler 


games and utilities £350 ono 
325/6 


LOOKING FOR 
EXPANSION? 


We are looking for high quality products, 
peripherals and software for home 
computers to market in Scandinavia. 
Please send all details, etc. for evaluation 
to:— 

AVANTI, BOX 103, S-437 00 
LINDOME, SWEDEN. 322/6 


EDUCATIONAL programs for Spectrum. Five 
stimulating games for infants and juniors only 


Instant, direct, powerful machine code £4.95. Sold singly for £2.00. Send for details or 
is available at your fingertips with this pay M.B. Software, In-Vid-Ria, Route 
composite program. Auto address and Charles, S.P.P., Guarnsey, C.I. 


disassembly of code with control key 

back and forth scrolling for input and 

editing, direct assembly and error 

Message support similar to programming 
in basic, 


Cursor controlled Editor, with direct 
change, insert and delete with automatic 
expansion and or closure of text. Decimal 
or hex input of numerics with toggle 
dec/hex display of address and operands. 
Mixed code, data, string inputs up to 255 
characters Relocate load function. 

Full. 6502 code plus Labels with auto 
branch calculation Psuedo ops ORG, 
START, END, DEL, EQU, DEFB, DEFW, 
DEFS, DEFS, 

Optional high speed HEX display as per 
a Monitor or full Disassembly with 
Address, Hex code, label, Mnemonic, 
Operand & symbols table output to 
screen or printer. 

Complete with instruction manual 
£15 


Micrapiat 


19 The Earls Crott, Cheylesmore, 
Coventry CV3 5ES. 0203-603038 
312/6 


212 YOUR COMPUTER, JULY 1983 


323/6 


ORIC-1 
OWNERS 


Tangerine created Oric-1 now TUG 
creates the rest. An independent 
Users Group with a solid reputation 
for progressive system support. 
Monthly Newsletters, Software, 
Hardware, Reviews, Advice, and 
lots more. We have a proven record 
of performance on our system. Join 
TUG. You'll like us, we do! Send 
£1.00 + S.A.E. (A4) for sample 
newsletter amd details. 


Tangerine Users Group 
riborough Drive, 
Worle, Avon, 8S22 0DQ. 


Britain’s Biggest Selling Home Computer Magazine 


BUS-TECH 


The Company for 
LYNX SOFTWARE 


WANTED more good quality 
Software on the best royalty 
basis for the LYNX including 
education, games, adventures 
+ utility: Send tape with 


documentation to: 


BUS-TECH 
19 Landport Terrace, 
Portsmouth, 
Hants PO1 2RG 


All Software to be sold through Mail 
Order or Retail outlets with Professional 
Back-up + Packaging Service. 

For enquiries Tel. 0705 735310 


After office hours ring 07014 53279 
280/6 


DO you run a small business and have access 
to'a micro-computer? You could save time and 
money from an individually written program to 
suit your needs, eg, accounting, stocktaking 
etc. Written by experienced programmers for 
BBC Micro, 2X Spectrum, 2X-81 Acorn 
Atom, Send for details and interesting prices 
to D & K Software, 26 Forsyth St., Greenock, 
Scotland. 


320/6 


SPECTRUM 
SOFTWARE 
48K 


| 
| 
i 
Steve Silver adventure games. 
| 


Adventure 1 £7.50 
Adventure 2 £7.50 
Moonlander £5.00 
Blitz + Code Breaker £5.00 


Prices include P&P 
Send Cheque/PO to: 


W and B Software 
192 Seamer Rd, Scarborough 
North Yorkshire YO12 4HG 
Tel: 0723 70074 


227/5 


SOFTWARE. Games and utilities secondhand. 
SAE for list. Also wanted tapes for all 
machines. Send list for our offer by return. 
Dave, 72 Norwood Cres., Coldbrook, Barry, 
S. Glam, 3165/6 


Quadrant House, The Quadrant, 


Surrey SM2 SAS. 


48K Spectrum Screen Editor/Word Processor. 
Powerful search facility, essential for 
microdrive users. £3.95. B P Mills 64 Petters 
Road, Ashtead, Surrey. 

W72/4 


PROM SERVICES 

ZX hardware specialists 
micro system design and development 
NEW products for ZX micros: — 
3 output analogue converter. 
8 input analogue receivers in three ranges 
of resolution, with or without I/O control 

from £23.96 
1/O cards — three types available 24 or 32 
lines with or without LED indicators, A/D 
or D/A facilities. from £14.50 
Still available — a range of EPROM 
boards and EPROM software. 
NEW EPROMS now in stock — SAE for 
details 
Motherboards, audio and graphics 
generators autostarts, clocks and 
counters, Edge cards 75p Edge 
connectors .50p Ribbon cable 
75p/P&aP. 
EPROM SERVICES 
3 Wedgewood Drive, Leeds LS8 1EF 
(0632) 


667183 326/68 


VIDEO Software is pleased to present Rally 
Racer, for the Dragon 32 at only £4.50. Please 
send your remittance to: Video Software, 22 
Fairlawn, Liden, Swindon, Wilts SN3 GET. 
We hope you will enjoy this brilliant game in 
Hi-res graphics and sound, 299/6 


S.M. SOFTWARE 


Discount Computers and Software 

Vic 20 + cassette + ROM all for the 
price of the computer. 

Computers — Vic 20, Commodore 64, 
Oric 1 and Atari 400/800 + peripherals 
+ software for a wide range of 
computers. 

Tel. Rotherham (0709) 530549 

for a friendly service 257/6 


EXCHANGE UNWANTED SOFTWARE 
through our exchange club. FREE 
MEMBERSHIP. Send SAE for details. A&P 
Software Services (YC), 142 Broadstone Way, 
Bradford, Yorkshire, 

248/5 


DRAGON 32 
PROGRAMMERS 


Feed The Hungry Dragon on 
Damsels Heros Wizards and other 


tasty mortals. He will reward you 
‘well. For menu details write: 


COLLINSON 
88 Sancroft Road 
Derby DE2 7ET 
247/5 


NEW from 
DOUBLE-JAY 
SOFTWARE 


MUSIC CATALOGUE 

{48K SPECTRUM) 

Just the thing to take care of your 
music collection. An efficient, menu 
driven program which can handle up to 
200 assorted singles, albums and tapes. 
The program features automatic 
reference numbering, multi-choice 
search and display functions plus the 
option of hard copy listings on your ZX 
Printer. 

Complete with iWustrated manual £5.95 
incl pip 


AODRESS FILE 

(48K SPECTRUM} 

The modern way to keep an Address 
Book. Up to 200 names, addresses and 
telephone numbers as well as space for 
personal notes, The program features 
multi-choice search and display 
functions, a review option plus a print 
facility for address labels from your ZX 
Printer. 

Complete with illustrated manual £5.95 
ine! p/p 


CUSTOMER FILE 

(48K SPECTRUM) 

Similar to the Address File but with 
some minor modifications to suit the 
small business user. 

Complete with illustrated manual £5.95 
fact pip 

FLIGHT PLANNER 

(16K ZX81 16/48K SPECTRUM) 

For the professional as well as the 
private pilot. A fast and accurate aid to 
flight planning. The program calculates 
distance between waypoints, track and 
headings, ground speed and flight time 
plus the option of a hard copy of the 
flight information on your ZX Printer, 
Complete with illustrated manual £6,95 
inc! pip 


Cheques and P/'P’s to DOUBLE-JAY 
software, P.O. Box 5, Redruth, 
Cornwall TR16 4JJ. 
IMPORTANT Specify type and RAM 
size of your Sinclair Micro when 
ordering 
COMING SOON Hotel Register. 
Complete reservation system for a 
small/medium size hotel 

304/6 


ALL Dragon software, big discounts media 
magnetics. Freepost West Bromwich, West 
Midlands, B70 6BR. Free postage 314/6 


FAWKESOFT TAPE 1 
Features 4 fantastic games 

3 machine-code games: 
DODGE IT: Based on the arcade game of 
similar name, with all the exciting features 
of the original, 
TROJAN DRAGON: Loosely based on 
the hand-held electronic game “Trojan 
Horse” but with many many more 
features, 
DEATH TRAP: Simple, but addictive. 
An original ZX game. 

All the above 3 games are in superfast 

machine-code: 


plus 
TABLETS OF HIPPOCRATES: A classic 
adventure game, Guaranteed difficult. If 
you can’t solve it we will send you a free 
answer sheet. 

All for the all-inclusive prices of £4.95 

Send to:— 
FAWKES COMPUTING 
41 Wolfridge Ride, Alveston, 
Thornbury. Bristol BS12 2RA. 
Tel; 0454 416706 
(No quibble money back guarantee) 
325/'6 


ACORN Atom 12K RAM, FP ROM, £120. 
Books and cassettes including Invaders, 
Snapper, Minotaur. 0256713255. 297'6 


SPECTAUM 


SHARP PC1211/1251/TANDY PC1 


SERIOUS PROGRAMS FROM KDSoftware 


48K MULTIFILE Versatile menu-driven database/filing program with many uses. Very 
comprehensive search. Printout facility. Typical file holds 550 entries. 
48K MULTIPLECHOICE Almost 1100 questions (170K) on history, geography, sport 
and general knowledge all on one tape, Includes option to set own questions and to 
study incorrect answers again at end of test. 

16K TIMETESTER Teaches children to read clock. Reward maze game feature. 
16K CALCULATOR Makes Spectrum easily used calculator with 10-step constant 
display memory, usual maths & trig functions and printout facility 
16K CALENDAR Accurate calendar for any month 1753-2500. Printout facility. £2.75 


NAVIGATION Portability & built in display make these ideal navigation computers. 
Many facilities for astro and coastal navigation. On C12 cassette 


Orders despatched within 48 hours of receipt on high quality cassettes with full 
instructions or send SAE for more details. All prices inclusive of p&p. 


eee payable to K, DENHAM, 20 Orchard Lane, Corfe Mullen, Dorset, BH21 
U. 


SYSTEM-SOFT 


BBC PROGRAMS (Program Power} 
TIMETREK {B)......-....-- JUST £7.95 
STARTREK (A}.........2-. ONLY £5.95 
Defeat the Klingons in the farthest 
quadrants of the galaxy. 


SPECTRUM 


DRAGON 32 
JOYSTICKS ONLY £19,95 pair. 
Dragon software — please send S.A. for 
lists. 


All prices fully inclusive. 
SYSTEM-SOFT 
FREEPOST, Ackworth, 
Pontefract, West Yorks. 
WF7 7BR 


{FREE catalogue with every new order!) 
61/4 


CHEMISTRY teachers. BBC micro programs 
symbol test. Atomic approach simulation 
force energy plots cassette £4.95. S Sheriff, 


5 Marlowe Road, Clacton-on-Sea, Essex 
C015 2PN. 311/6 
NAZCA SOFTWARE 


7X81 16K ZX Spectrum 16/48K 


Superb Software for the ZX Printer. 

Programs include; Word Processor, 

cassette labeler, Hex/Dec/Bin, Paint on 

the Spectrum and more to come. 

All programs in clear modular Basic. Easy 

to adapt to your own needs. We provide 

help if needed. 

Each cassette at £3.95 incl. of p&p & 

comes with a fully documented user 

manual, 

All orders for Nazca Software are sent by 

first class return mail. 

Send s.a.e. for details by return post to: 
NAZCA SOFTWARE 

42 Ashgrove Road, Goodmayes, 
Essex. 1G3 9XD 


Telephone; 01-590 1495 


104/4 


ACE arcade style games tapes for expanded 
memory. SAE brings leaflet: Ace discount 
software, 25 Plymouth Road, Chelmsford, 
Essex, CM1 5JG. 262/6 


BBC (32K) SPECTRUM (48K) 


INKOS! - Be an Atrican Kang! Can you rule wrsely for ten vanes 
and avod the wiath of the Witch Boctar? Crallenang simulanon 
for all the farnity 


ANGLE - Four pragians test child's cone 
dernos and two nteractives, including pr 
screen 


METRICS - Four programs give practice m vocebutsry and 
athaoture of the metre system 


able NOW tar BBC “B SPECTRIL 
‘Angle nut ava-lanie for 


SOFTWARE FROM THE EXP! 


SAE for details— 
At4 Lowmoor Cottage (YC4), 
os Tonedale, Wellington, 
ANN Somerset TA21 OAL. 
082 347 7117 


TEACHER use your Spectrum! Teacheraid 
16K, Teachdata 48K Classlists, Statistics, 
Graphs, Sorts, Manipulates, Names, Marks, 
Grades. Genuinely useful 16K-£3.80, 
48K-£5.20. Mr, B Farris, 8 Thompson Rd, 
Bolton. (Dragon version available}. 

250/5 


BBC, ORIC, LYNX 
CASSETTE LEADS 
Din to Din & remote 
jack plug 
Din to 2x3.5mm jacks 
1x2.5mm for remote 


PRICE ONLY £2.95 
Cash with orders includes p&p 


CLARES 
222 Townfields Rd, Winsford, Cheshire 
CW7 4AX, Tel: Winsford 51374 270/6 


£5.75 
£6.75 
£4.76 
£4.75 


£7,75 


286/6 


48K Spectrum education. Create multichoice 
question files easily with multiset. Full editing 
facilities, use these files in multitest on up to 
30 candidates. Analysis of results. Hard copy. 
Full instructions. Ready prepared files coming 
soon. Both programs for £6.95 or details from 
Philip Altwood, 24 Rowthorne Lane, Glapwell, 
Chesterfield, Derbys. 310/6 


SOFTWARE 


All the IMAGINE range of VIC-20 
cassettes including ARCADIA, 
WHACKY WAITERS, CATCHA 
SNATCHA and FRANTIC. 


ALL AT ONLY 
£5.00 each! 
INCLUSIVE OF POSTAGE 
& PACKING 


Send to: 


RULE COMPUTERS 
30 Tylers Acre Road, 
Corstorphine, Edinburgh EH12 7HZ 
Tel. 031 334 7261 


316/6 


2X81 16K 3-in-1 Super RENUM, EDIT, 
DELETE. £5.50 post free. Letts, 30 Ponton 
Hse. Palace Rd, LONDON SW2. 268/6 


SPECTRUM 
WORD 


PROCESSOR 
Now reduced to £5 


PLUS 


cect ! 
ubroutines e 
Pass parameters to your sub- 
routines as in PASCAL, 
FORTRAN etc. 


Worth at least £1.50 
Free with Word Processor 


BADGE ELECTRONICS 
13 Albert St. 
Cheltenham 


Wanted Urgently! Arcade-type games 
programs for micros — Spectrum, VIC 20, 
Dragon, Oric. We pay top royalties or cash 
outright for good exciting games. National 
marketing ensures maximum reward for your 
work. Phone David on 061 8329143 or write 
Northwish, Ground Floor, Ralli Building, 
Stanley Street, Manchester M35FD and hurry. 

2/3 


UNEXPANDED LYNX 
VAMPIRE CASTLE 

Kill the Count in this thrilling adventure 

Plus FRUIT MACHINE with custom 

Qtaphics and hold. Both games for £5.50. 

Cheque/PO payable to O. Hutcheon, 47 

Fairford Ave, Luton. _ 

SILICON SOFTWARE PRODUCTS 

308/6 


EXCITING Spectrum programs: Games, 
Maps, Graphic utility, Word Processor, SAE 
for details Box 149 Oxford OX43AB. 291/6 


KWER 
Programs available for Colour 
Gente, ZX Spectrum & Vic-20 
including:— Backgammon (5 
Levels) £5.50 ZX Spectrum only, 
Games tape 1 — Aliens, Airraid & 
Gobble Garden. £4.95. 


Games tape 2 — Lunar Rescue/- 
Grabit, Tank Race & Hangman. 


£4.95. Send S.A.E. for 
details. 
Cheques/ Postal Orders to: 
KWERTY SOFTWARE 
49 St. Andrews Way, 
Church Aston, Newport, 
Shropshire 


further 


76/4 


DISCOUNT Business Computers. Business 
pack. 1 Commodore 64, cassette deck and 
printer only £550.00 business pack, 2 
Commodore 64, disk drive, printer only £780. 
S. M. Software (0709) 530549 for Sota. 
317/ 
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52K MEMORY EXTENSION ONLY£23-95 


JUPITER Ace add-ons, Rampacks 16K £26, 
32K £36, 16-32K upgrade £14. By the time 
you read this, our soundboard should be 
available, For details of this and other products 
send SAE, All products cased and guaranteed. 
All prices inclusive. Cheques etc. to: Essex 
Micro Electronics, 4 Hatch Road, Brentwood, 
Essex 303/6 


CHATTERBOX USERS 
Orator owners 


Speech programmes for the SPECTRUM 
with Stuart Chatterbox and voice 
synthesisers. Available Now, KEY 
SPEAKER speaks all Key Entries including 
Key words, Mode, Changes & Colours 
Write, run, load & save basic or machine 
code, with Key Speaker running €6,95. 


SPEAK & SPELL 
Reads plain English from strings. Your 
SPECTRUM talks to you like an old 
friend, Add speech output to your 
programmes without using phonetic code 
£5.95. Now available for fuller orator are 
Stuart Chatterbox versions for other voice 
synthesisers coming soon! 

S & G SOFTWARE 
4 Alpha Street, Darwen, 
Lancashire BB3 2BX 


Tel: Darwen 76539 285/6 


CALLING all bargain hunters. Sinclair Printers 
£49.95, ZX81 £45, Sinclair 16K RAM £24.50. 
MPFIl Micro Processor £240, Printer £179, Full 
Size Keyboard £39.50. P&P £2.00. Crossco 
Supplies (YC), 148 Barrack Road, 
Christchurch, Dorset, BH232BD. Tel {0202} 
486 207. DON'T DELAY. 


228/5 


48k LYNX 48k 


4 GREAT GAMES ON ONE TAPE 
MASTERMIND & TOWER OF RINGS 
TWO GAMES FOR THINKERS 
YAHTZEE: Dice game for | to 5 players 
BLOCKER: A very addictive, fast action, 
game of reactions, with high score 

feature. 
£5 to include p&p 
Willowsoft, The Willows, Eaton Bishop, 
Hereford. 
321/6 


Please mention 
Your Computer 


when replying to 
advertisers 
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SPECTRUM programming. Learn basic 
Programming the easy way with our fully 


structured cassette course. Let the computer 
teach you! 250K of programs ending with a 
computerised exam, £9.95. Sussex Software. 
Wallsend House, Pevensey Bay, Sussex. 

292/6 


Complete Single-Key Control 
of screen artwork without a 
single programming step!!! 
Fantastic! Every possible picture that the 
experts can draw can be produced with 

this sensational program as easy as A,B,C. 
Create games layouts, charts, absolutely 

any graphics you want, save them on 


SPECTRUM —VIDEO GENIE 
SOFTWARE LIBRARY 


25 Super programmes — machine code 
arcade games, simulations, competitive 
games, Adventures, Dungeons & 
Dragons, puzzles and ball games; plus a 
few education & business programmes. 
Including: Breakout, Star Wars, Amazing 
3D Mazes, Gambling Machine, Corridors 
of Doom & Trap It. All 25 on one C48 
cassette, sent by return post for only 
£8.50 inclusive, or send an s.a-e. for full 
details. 
SPARTAN SOFTWARE (Dept YC) 


9 Cotswold Terrace, Chipping Norton, 
Oxon. Tel: 
116/4 


DRAGON 32 or 
TANDY TRS-80 Colour 


Lots of peoprans — lots of useful 
hints and information EVERY single 


month in “RAINBOW” an exicting 
new 200-page magazine from 
U.S.A. 


Send £1.95 (plus large 56p s.a.e.) 


4 32K ZX81 Monopoly. Play your ZX81 at this 

for sample issue to amusing and incredibly user-friendly game. 

ELKAN ELECTRONICS (Dept. YC), More than 30K with Mic. Animation and full 
instructions. Cassette. .75. Paul Baylis, 39 

feet te oa tee ae = Hawthorne Avenue, Willerby, Hull.  296/6 

telepone 061-798 7613 (24 hour 

service). APPLE Ii arcade type games for sale. Large 


. . selection. R ice. Details K. Diu, 
tape, recall from tape, with single-key ar2 108 Soar Heel, Keen, loronane she 
presses. It’s sheer magic! ore 
EVERY DRAGON OWNER SHOULD SPECTRUM 16/48K cassette sleeve printer 
‘HAVE THIS ONE ~ Pe ee §=CRYPTOMANIA 

. . . Hornby Road, Bromborough, Merseyside, L62 The ultimate code-breaking game! 

Package includes cassette, instruction 266. voara | | Automatic translation into secret code 

Ui -aide i] erin oO inter- 

booklet & reference chart. MZB0K/A Horserace Analysis. Winners canted communications! A rout for all 

Send £6.95 to HOBBY SOFTWARE galore. Cassette £5.75. Other Sharp program pel rig “He on is "standard “vic. 

8 Elgar Avenue, Chapel House Estate Woodania, Wierbome, Bese. nn | | Aveleble on cosnete for £2.99 + 25p 
’ ’ , . A p&p from: 


Newcastle upon Tyne, NES 1HZ. 261/6 = Capital House, Market Place, 


LONDON W36AL, 319/6 
; BROKEN JOYSTICK? 


INTERESTED in Business and Adventure 
games? So are we, In fact we specialise in 
them. Lots of them. So save time and send for 
our complete, detailed lists. Sagasoft, 148 
Barrack Road, Christchurch, Dorset. Tel. 


WANTED QUALITY Spectrum games, to 
market in the U.S.A. Huge market potential 
for the right game. Atlantic Express, 148 
Barrack Road, Christchurch, Dorset, or 
Atlantic Express, 8306 Wilshire Boulevard, 


STRONGER joystick insert 
replacements supplied with 


Suite 430 Beverley Hills, CA 90211 U.S.A, Lars Acree ie (0202) 486207. et 
230/5 edt inc p&p 

SOFTWARE FOR ATARI JUPITER Ace, Super Toad (unexpanded). 

Ti M E TEAC H E R (TM) 400/800 This version of the popular arcade game. Now 

Dare OW face All cassettes under £5 send BRS § p on tape for the Ace. Only £4.95. |. 

16K ZX81 , s.a.c, for lists . McWilliams, 14 Holly Ave, Milton of Campsie, 

For ages 4 to 10 years, six conversions Computer Supplies (YC) Glasgow G65 8DU. 265/6 


146 Church Road 
Boston Lincs PE21 0JX 


The Turk 


The original Turk was an 


icipital. written, clockface), 3 levels of 
difficulty (15, 5 and 1 minute), Graphic 
and bomb-proofed £4.50 inclusive, for 
one verified copy. 

DICK HOUGHTON 


DEATH'S HEAD HOLE 


7 St Peters Rd, Lowestott, eighteenth century auto- JUPITER Ace (16K) Games. Only £2.50 each. You'N almost believe it’s trual 4 
Suffolk NR33 OLH 263/6 mation, a life-size mechan- Atomicsub, Pilot your submarine “through . ; ; re 
. 5 ¢ terrifying caves and avoid the mines! Also It's skill, courage and your growing af 
ical figure resplendent in available — Invaders. Send SAE to T. M. experience that count in this unique “ 
FAST new Atom Commands, Arc, Circle, Turkish costume and seated Phizackerley, 1 Rock’M’Jock, Caton Nr. adventure for the Dragon 32 and BBC 4 
Elipse. 3/4K fully compatible with Atom basic behind a wooden cabinet Lancaster, Lancs. 287/6 Model B, inspired by the real-life * 
graphics. £3.00 on cassette including 24 -_ challenges facing a cave rescue team % 
amenaeiew. Chacon his Bara i on which a chess board and tie ep ely oe acm btaparra Literally hours of excitement — if you es 
f 2 . if a 
Bouimphal Averide nushey Certs. pieces were placed. Macioconputee (32K} anny £5.00 inc, To Paul ee 
OCP now offer you the Stevens, 11 Woodhurst Close, Cuxton, After this, any other adventure will just be 
Pochester, Kent, ME2 1LU 293/6 a game. 


ADAM ADAPTORS eleminate expansion 
problems on the ZX Spectrum (16K). 
ADAM | allows use of 16K/64K RAM pack 
ADAM I allows use of 16K RAM pack 
PLUS memory mapped devices (disc, 
EPROM'’s otc) up to 16K. Works with 
Microdrive, printer etc on ALL models, 
Plugs in between RAM pack and Spectrum 
No soldering or going inside the case 
ONLY €9 inc VAT and postage 
STEPHEN ADAMS, 1 LESWIN RD. 
LONDON N16 


twentieth century equiva- 
lent of that Turk — a chess- 
playing computer program. 
The Turk challenges you 
to a game of chess! 


Only £5.45 by return of post from 


WORDS AND PICTURES 
7 Hawthorn Crescent, 
Burton-on-Trent 


Saturn 
Software 
16K ZX81 utilities. Scroll in any direction, 


Can you program the BBC, Atari or instant fill, clear, reverse, border, spare 
Dragon. We need grades. Adventure memory, all in machine code, relocatable, only 


282/6 


MANY £4.00 on tape. S. Thickett, ‘Edgeside’’, 

OPTIONS or any type of program up to 35%. Church Road, Brown Edge, Stoke-on-Trent, 
JUPITER Ace cassette (please state memory} Royalties paid (with bonus for best Staffs. 277/6 
£3.00 to A. Renton, Mallaig, Packard Place, INCLUDE: program of the month). Please send 


i ; 7 
Bramtord, Ipswich IP8 4HA ais your program (cassette) or an s.a.e. 


for details. 


@6 Levels of Difficulty 

@Demonstration Mode 

@Board Editor 

e@Games Printout Facility 

e@Blitz Chess Against the 
Clock : 


ZX81 16K 


ORIENTEER 


All the features of the great outdoor 


The Sycamores, Long Drove, 
Somersham, Huntingdon, 
Cambs. 


JUPITER ACE 


MILLEPEDE 


St fea 


260/6 


sport £4.95 


eTwo Player Mode , Johnson Software 
FIREFOX 16K @Unfinished Games can be | | Stchange lub. Send SAE for detals, CRS | | Stanley. Co. Durham, DHS 330 
6 attack waves, Stored Express, 7 Carlton Mews, Heighington, 290/6 
iction of e@Recommended Move Lincoln LN4 1RB. 2846 
Two. great Ol facomitie #90 aumia FULL INSTRUCTIONS 
Rpt body PROVIDED EDUCATIONAL 
COMING SOON: DEFENDER CHESS THE TURK 
LIGHT CYCLES ONLY £8.95 PROGRAMS 


Post order to 
Oxford Computer 
Publishing, 
P.O. Box 99, Oxford. 


Millepede = £5 Bunker B £6 City B 
Cave D £4. Buy all 4 ynly £9.95 


Help your child to go streets ahead in maths 
Send for details of our quality programs. 

COTTAGE SOFTWARE, HEATHER COTTAGE, 

SELLY HILL, WHITBY, NORTH YORKSHIRE 23), 


SOFTSPOT 
26 all Drive, Sutton in Craven, 
Keighley, West Yorks 3011/6 
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SOFTWARE PROGRAM 
WRITERS 


If you can fill this space with one of your Own 
programs written on one of the following models 
SPECTRUM 2X81, VIC 20, DRAGON, ATARI BBC and 
any other makes of home computer, and wish to work 
with one of Great Britain's Most progressive Compames 
then ring David Heelas, for an early discussion 


Unit 2, Shire Hill Ind Est, Saffron Walden, Essex CB11 3AQ 
Tel: (0799) 22359/26350 (24 hrs} 


dKironics 


124/4 
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DRAGON | BBC MODEL/B TRSROC/C 22K 
747 FLIGHT SIMULATOR 


Superbly resietic instrumentation end pilot's view in 
Heine includes 


diapley yet seen 
‘computer. ere 71 real dials and 25 orher inclicators 
Iaee clagrem). Your combrots operate throttle, sirterons, 


eveorn, flaps, sists, apoilers, 
thet, Drakes, etc. You Bee tha rurvway 


lending approach, " 
siraieon, vat just anc aoe.” !Yoar Computer 


Cosmetic £9.95 (PGP and VAt inclided! 
D.A.C.Cr Led (Dept. ¥CI 
‘Zl Waveriey Road. Hi » 
‘Gtr. Manchester WNZ 


DOT -matrix impact line printer Vil value £200. 
BBC or RS232C compatible. Excellent 
condition £80. 1, The Hollies, Chalcraft Lane, 
Bognor 829478. 283/6 


PLAY the Guitar. 48K Spectrum tuition 
program. By professional guitar teacher. 
£7.00. Scott Massie, No. 1 Bungalow, 
Firlands, Burghfield Commons, Berks. 

279/6 


ZX81, eight tapes, Basicare drom, core 


unused, Memotech 56K RAM, for sale £100 
0.n.0, Box No, 264 264 


ORIC 1 16K/48 K, Blitz, superb graphics 
and sound effects, colour, high score, 
£4.95, Space Docker, graphics, sound, 
high score etc, Great addictive game, 
£4.95. 48K ORIC 1 FORTH. Teach 
yourself FORTH, with manual, only 
£6.95. SPECTRUM 16K/48K, Fruit 
Machine. Authentic one-armed-bandit, 
features Hold and Gamble. Hires 
Graphics, £4,95, Night Raid, Addictive 
Blitz style game, graphics, sound, high 
score etc, £4.95. 

CASH WITH ORDER. ADD 55p P/P. 


237/65 
UPPER CHURCH 
PONTYPRIDD, MID 

GLAMORGAN, CF IEE 


Classified Rates 

Linage: 40p per word (Min 15 words) — 
pre le 

Linage advertisers should complete the form 
provided in BLOCK CAPITALS. Phonesmumber 
counts as 2 words. Name and address to be 
poid for if used in advertisement. Box Number 
if required is £4.00 extra. 

Display — rates per scc (Min 2scc) 

One insertion é £8,50 


Three insertions: £8,20 
Six insertions : £8.00 
Twelve insertions; £7.50 


Display advertisers snould provide separate 
copy and preferably reserve space by phone 
101-661 3036). 

Method of Payment 

Cheaves etc, should be made poyable 
to Business Press International Ltd, and 
crossed. | enclose herewith 

cheque/PO for 


las below 


A= E 2 
PCO 


SIGNATURE 


Post to: 

Cut out the order form and return 
together with your remittance to: 
Classified Department, Your Computer, 
Room H211, Quadrant House, The 
Quadrant, Sutton, Surrey SM2 5AS. 
{01) 661 3036 
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SPECTRUM 
BACK-UP COPIER 


First of all you had to back-up 
programs by making tape-to-tape 
copies. Now KEYSOFT present: 


KEY 


100% machine code! Copies any 
type of program. Order THE KEY 
for any ZX Spectrum. Only £5.95. 
KEYSOFT, Dept. YC1 
6 Bruce Grove, London N17 6RA 
NB KEYSOFT advise users not to 
infringe the Copyright Acts. 
DEALER ENQUIRIES WELCOME. 
295/6 


PROGRAM exchange club for Atari VCS/400, 
Intellivision & TRS-80. Send large SAE details 
Videcomp, 57 Woodlands Road, Ilford, Essex. 

273/6 


ZX81 16K. 100% machine code arcade 
games. ‘‘Leapfrog’’, fast and addictive, 
£3.95. “Scavenger”, 15 sheets, 4 mazes, 
2.56 chasers that do chase, bonus fruit, 
bones. Not Pacman, All characters are fully 
animated. We believe this is the best maze 
chase around, fast. £5.95. R. A. Walls, 19 
Denmark Drive, Sedbury, Chepstow, ot. 
5 


NEWBRAIN 


EDITOR adds commands to the mathine 
CHANGE, FIND, GET, INSERT, DELETE, 
MOVE, VALUE ORGANISE, CENTRE & 
RIGHT JUSTIFY TEXT. 1 
Can be used as a word processor 
database or program editor, handling up 
to 24K on a 32K machine. The files 
created are in ASCII format. £15 
RENUMBER can be used independently 
or in conjunction with EDITOR, All or part 
of a program may be renumbered with 
update of GOTO/GOSU8/THEN/- 
RESUME statements. £6 
MONITOR Produces machine code 
programs on tape. Input, display, record 
& test code hard copy feature. Input/- 
Output is in HEX or ASC codes. £15 


Micreapiost 
19 The Earls Croft, Cheylesmore, 
Coventry 0203-503038 313/6 


SPECTRUM autocopy program. Produce 
additional copies of your programs 
automatically, fast and easily. Supplied on 
cassette for £3.00. “See Bee Software” 187 
Llantarnam Road, Cwmbran, Gwent, on 

210/ 


ARE you tired of paying £8.00 for onty ONE 
game? Well now you can buy up to EIGHT 
games for only £6.45 for Dragon 32. How? 
Just send SAE's to Alton, 21 Crossbanks, 
Shipley, West Yorks and find out! 274/6 


SPECTRUM GAMES 


Incredible offer! No rubbish, all good 
value games, 25 on each cassette. Cassette 
£4.95, cassette (2) £4.95 or both on one 


cassette £8.95, Visa accepted, despatch by 
return. 


SUSSEX SOFTWARE 
Wallsend House, Pevensey Bay, 
East Sussex. 294/6 


Vic-20 unexpanded games. Breakout, Deep 
Space, Space Chase, Rocket Command, 
Subterranian, Mazing, Simon Said, Defence. 
All sight for only £6.95. P. Sigsworth 16, 
Avenue Terrace, Starbeck, Harrogate, N. 


Yorks. 
94/4 


SPECTRUM programs for under 10p each, 
Over 100 programs including arcade type 
games M/C programs utilities etc. 
Unbelievable value. Send £9.45 (55p p&p} to 
Aspect, 10 Howard Road, Brampton, 
Cumbria. 267/6 


TEXAS 
TI99/4A 
CASSETTE LEADS 
£4.95 
INCLUDING POST 
AND PACKING 
Single Recorder only 


Orders to: 
Clares, 222 Townfields Road, 
Winsford, Cheshire CW7 4AX 
Tel: Winsford 51374 


Dept YC 269 


COUNTDOWN 
Educational game for ZX81 16K. Up to 
660 questions. Choose from nine 
possible answers during visible 
countdown. Score depends on speed 
of response. Present subjects, 
meanings of words, countries/cities, 
music terms, British monarchs, or set 
your own by responding to prompts. 
Select questions from any combina- 
tion of subjects. Cassette £3.50. 
S.A.E. for more details: Or G.K-. 
Pickup, 47 Ellesmere, Burnmoor, 
Houghton-Le-Spring, Tyne & Wear, 
DH4 6EA. 


ATARI, Pacman, Gobble Around the Maze, 
Supersnake, (includes bonus game}, £2.99 
each. (Colour/Sound), A & | Software, 3 
Heath Court, Downend, Bristol. 288/6 
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WE ARE PIXEL HUNTING 
THE FINANCIAL REWARDS 
FOR THE CAPTURE OF 
v ATING 
MINDBLOWING 
CING ORIGINAL 


DIMENSIONAL 
ES FOR ANY SPECIES 
OF MICRO WILL BE HIGH 


-OKE YOUR CAPTURED 
DEBUC D PIXELS IN THE 
PC & LET OUR 
SOFTWARE CHIEFS HAVE A 
PEEK 
OUR ROYALTIES WILL BE 
GENEROUS AND YOUR 
GAMES PF ESSIONALLY 


SoftMill » 


for your Spectrum 


Alone in charge of a Dangerous Cargo 
Spacecraft. Video alarms reveal mad ants 
escaped from containers in Hold 1. Guide 
your robot to eliminate them before they 
infest other holds. Can you do it before 
Alien Sensitive Walls crush your robot? — 
Act fast — Keep cool. Four more cargo 
holds sabotaged — Can you manage 
Crazy Pods, Big Bombs, Evil Crawler, and 
aggressive Raving Robots? How long can 
you last? What score can you reach? How 
can you get this cassette? Send 
PO/Cheque for £4.95! to 


Soft Mill, 20 Station Road. 
flat Ely. Cambs, CB6 
3x0. 


Guaranteed to load on any Spectrum. 
309/6 


ATTENTION PROGRAMMERS 


Young .and enthusiastic Software house require good, original 
programmers for the 16/48K Spectrum to supplement its current 


range. 


Excellent royalties. 


Chameleon Software (Houseware) 


Kingswood, Bristol. 


ZX81 (16K) 
SPACE SHUTTLE GAME 

Fly your shuttle from planet to planet, but 

mind how you go, and watch your fuel, 

also includes 2 other games £4.95 P&P, 

SIGMA SOFTWARE, 

43 SEDGEFEN. BRANDON, aT 

i 


17 Beaufort Road, 


281/6 


Walk, Fareham, Hants. 


Wynyard, Chester-Le-St, 
DH2 2TJ. 


WANTED URGENTLY 


CRICKET averages program suitable for Club, 
County, Test cricket. Cassette £4.95 for 16K or 
ZX81 or 48K Spectrum. A Wallington, 7 High 


201/5 


SPECTRUM 16K, Battleships, Noughts and 
Crosses, Tape Indexer {all contain M/C), 
€3.00 each, Three £5.00. F. P. Dunn, 151 
County Durham 

302/6 


MARKETED 
YD YOUR CASSETTES & 
CUMENTATION TO 
TEMPTATION SOFTWARE 
LTD 
27 CINQUE PORTS ST 
RYE, SUSSEX. 
Ask for Dave Clements 
07974 2225 or 
0797 223642 


Games Programmes 
For Spectrum, Vic 20, Oric, Dragon, Commodore 
64. We pay top royalties or buy your copyright for 
cash. National mail order and dealer sales ensure you 
get the best reward for your genius. 


FUGOT PANIC 


To Advertise in 
Your Computer 
please phone 
Claire Notley 


on 
01-661 3036 


Write in confidence to: 


NORTHWISH LTD 


275/6 


VIC-20 Nine yes! Nine games only £3.25 incl 
p&p, Bomber Dice, Rescue Car. Send PO, C. 
Henderson, 27 Merton Ave, Farsley, Pudsey, 
Leeds LS28 5DX. 289/6 


or Phone 061-832 7049 


ke Paty Nand Cath Jot Boftaare””) 


JUPITER Ace. 16K Gamestape: Invaders, 
Frogger, Pacman, Lasers, Snake, be = 
Flight Simulator £3.95. 3K Gamestape: 8 

Slalom, Worm, £1.95. M. Handley, 6 
Clarence Road, St. Albans, Herts, 278/6 


NEW RELEASE NEW RELEASE 


For 48K £6.95 inc 


For 48K £4.95 inc. For 48K £8.50 inc. A challenging adventure set in 
SUPER 100% M/C ARCADE i the mines of Moria. 
GAME ” — Disassembler/ @ Can you survive encounters with 


the monsters of Middle-Earth? 
Will the wizard help you? Are 
you fated to dies beside the 
sealed doors? Or have you the 
power to open them? Unless you 


e@ Skill Levels, Full Colour, 
Platforms, Ladders, Fire-balls, 
Rolling Barrels, Umbrellas, 
Hearts, Hall of Fame, Sound 


@ Handles full 6502 mnemonics. 
Features Save & Reload M/C 
Assembles & Disassembles at 


Effects. any address find Durins Ring you will never 
! ‘ate 
You wont see a better game for You can't program seriously leave the mines alive! 
the Oric. without Oricade. 


*Author — Adrian Sheppard. 


For 48K £6.95 inc. 
REAL M/C ARCADE ACTION 


@ 4 Screens, Skill Levels, Full 
Colour, Road, Cars, Lorries, 
River, Crocs, Logs, Hall of Fame, 
Sound Effects. 


Perspire your way up the screen. 


*We guarantee to replace any tape 
sold by us that fails to load on 
receipt. 


*Dealers enquiries welcome — 
excellent trade terms. 


*Ask for Severn Software at your 
local computer store. 


*Author — Adrian Sheppard. 


For 48K £6.95 inc. 
Exciting Graphic Adventure 


Where in the Castle Perilous is 
the Holy Grail? Gather armour 
and weapons to fight monsters. 
Sell treasure to a trader in 
exchange for strength potions 
and wound ointment. 


Please send me your.......................... program. 
For my Oric-1 


' 

t 

t 

' 

‘ 

' 

H 
“Author — ~— Where will the warp take H \ 
Adrian Sheppard. _you to? This is a test of skill, | NAME.........-....--...- cee ests eee ree terete testes ' 
nick, eh & Intebigenne: PII ibid inscsicepdcasdata en ccbigeotniataepts ' 
i] 
SEVERN SOFTWARE plas Susaeicnecrans a, ee ne 
} SEVERN SOFTWARE ‘ 
’ 5, School Crescent, Lydney, Glos. GL15 STA. : 
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It's what the High Street's been missing 


The most comprehensive range of home computer accessories. At last, with the coming of MICROGEM, 
you are no longer dependent on mail order for your Home Computer accessory requirements. From now, 
the following high quality products will be available in your local HI-Fl, Audio, Electrical and Computer 
dealers, when you want them. 

The superb MICROGEM range includes — Software, Printer Paper, Print & Plot Pads, full range of 
Connecting Leads, Leader/Leaderless Cassettes, Floppy Discs, Computer Covers, Tape Head and 
equipment cleaners, Templates, Rulers etc. 


EVERYTHING TO KEEP YOUR COMPUTER HAPPY! 


In case of any difficulty or for the name of your nearest dealer, contact — 


DIAMOND STYLUS PLC, MOCHDRE, COLWYN BAY, N. WALES Tel. 0492-40202 (24 hrs) 


Dealer enquiries still welcome. 


BALL BY BALL 


Test Match Simulation for 48K Spectrum 


Ss Extend the sound % 
< capabilities of your Dragon G> 


Dragon 32 es 


Sound Extension 
Module 


* Fully-cased module plugs into cartridge port 
Provides 3 channels of sound: 3-note chords and 
harmonies over 5 octaves 
Uses new BASIC command. No need to ‘Peek’ 
or ‘Poke’ 

Many built-in sound effects (e.g. bomb, laser) 

e Music and graphics can occur together without 
loss of speed 

* Two Input/Output ports included 
User manual provided, with examples 


Cheque/P.O. to: — 


J.C.B. (MICROSYSTEMS) 
29 Southbourne Road 
Bournemouth BH6 5AE 

Tel: (0202) 423973 


ONLY 


£34.95 


inclusive 


Features: 


“Ball by Ball’ is based upon our @ Real time electronic 

original ““TEST-MATCH” program scoreboard. 

still available for the ZX81. ®@ Ball by ball comments. 

“Ball by Ball” will simulate either = @ Full scoreboard of current 

an entire test series or a one day match, 

limited over series. The simulation a ee 

is very realistic as users of our ec gai BYeragee 

ZX81 version will already know. etre ph 
Battingbowling averages for 


ah aaer* for mga sh ‘ series. 

students of the game of cricket. . 

There are no little men running One dey nig nl opie 

around the screen. You pick the © Changes in weather allowed 

teams and grade the strengths for. 

and weaknesses of each player. Action controlled by you as 

Progress of the game is seen captain. 

ie 5 hed : Save game in progress. 
reboard plus an accompanyin . 

ball by ball S eacee Panying Hard copy option for record 

s purposes. 


Acting as captain of both sides 

you can intervene with new Cassette includes two copies of 

instructions to your teams at any. program plus audio commentary 

time. plus demonstration match in 
progress. 

Our promise: If you like cricket 

you will never get bored with this 


program. ‘Ball by Ball” for 48K 


Spectrum £5 
“TEST-MATCH” for 16K 
ZX81 £4 


Incl. VAT, Packing & Postage. 
Stone Lane, Kinver, 
é Vi D EQ Stourbridge, 
U7 West Midlands 


SOFTWARE LIMITED Tel: 038-483 2462 


Write or phone for further details 
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a MICROPERIPHERALS- MADE IN ENGLAND 
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EXPANDABILITY: 


full details with the rampack. You can choose now or later various optional extras: 

@ The Keyboard Sounder: A tone is produced every time you press a key. You can also program the 

Sounder by USR 699 q 

@ The X-ROM system: based on the NEC 8255A chip. The system provides direct connectionto ~> 
an EPSON printer (or similar) and ATARI joystick. Programs EPROMS, auto-runs 7 Sy 
software and is supplied with 8k utility ROM containing 21 preprogrammed functions of 3 
conveniently cased together with the Ram Pack 

@ Various software on ROMs 


sgh 
f & 
~ 


Further hardware add-ons: 
@® The HARD TOP Keyboard Overlay: 40 professional keys are 


Hard Top overlay is finished in the same quality standard as our 
other products 
@® The 80 Column Card: Releases the ZX processor from picture 
display, therefore, the ZX runs always in fast mode. The screen 
will have a programmable size, up to 24 lines x 80 
characters. UDG (User defined Graphic Characters) 
is standard 


SPECIFICATIONS: 
Memory Capacity: 16k bytes 
Maximum speed: 200ns 
Use exclusively Sinclair PSU 
Absolute stability with a built-in 
autolocking system, incorporating 


special anti-wobble ridge. 7 
2 
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